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This is it Uual report to tlie friendly eorrcspoiKleuts of the author on 
the specimens which, for many years, tliey have sent to him for determi- 
nation. And Biich determination implying ii certain airane'eraeut, the 
book is further a report upon what, after much labour, has commended 
itself to him as the best-ascertained, systematic disposition of the Lichens. 
It was intended, in an introductory chapter, to attempt some reckonius 
of the more weighty, published opinions as to the position, and rank of 
these plants in nature ; to review curaorily the development of the sys- 
tem, and several of the varying interpretations of it ; and to consider 
finally, more at large, the aystematic value of the anatomical characters, 
aa especially of the spore characters ; but prolonged indisposition, result- 
ing from overwork, and rendering it necessary to depend upon a friend 
for the correction of the press, and to shorten as much as possible these 
prefatory observations, leaves it open only to say that the author's point 
of view here, remans in general the same with that indicated by him 
already in print, on another occasion;' and that the further exempliflciv- 
tion of what is there advanced must now speak for itself. 

It yet appeaj-s proper to aiid that the result of a long study of intoi- 
tropical and related lichens, pursued by the writer, at first under the 
friendly du'ection of Fries, and Monti^e, as afterwards in the light of 
the more recent lichenology, and, especially,, of the very instructive writ- 
ings of Nylander, — was a persuasion that, so far as system was concerned, 
the later liehenographera had scarcely the advantage which it waw 
assumed that they had over the earlier ; that not a few of the changes of 
form proposed by the former were either insufflciently grounded, or com- 
paratively unimportant, if not now erroneous ; and that there was, in a, 
word, nothing as yet to compare, in solidity and thoroughness of con- 
struction, with the system (as understood in its principal outlines, and as 
embracing, it afterwards proved, the Collemaceous lichens) of Fries. 
And thus the question opened which is pursued in these pages — how far 
does the increase of knowledge, whether of external form or anatomical. 



' Lielieus of California, Oregon, anil the "Roel;y ItoniUains, 18G6, pp, 5 — 11. 
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structure, of the last thirty years, justify the newer dispositious of the 
syetem in their departures from the older ; and to what exteut are the 
latter still adequate to the pheuomena, and, for the present, preferahle. 
The author has at least had some occasion to approve of the arrangemeut 
here set dowD, la his own studies, as in the requirements of teaohing ; 
;md its Gseellence is by no means lessened, in his eyes, that it is readily 
intelligible. 

It is admitted indeed, and by all bnt uniyersal consent, that Lichens 
may be said to fall into two principal series, determined by gi-ouud- differ- 
ences of the apothecia: — a nated-fraited (Gymnocarpous) series, of 
which the type is the dish-like apotheciam, and a covered truited (Angi- 
ocarpous) series, of which the type is the mammiform apotheemm The 
second series, inferior in all respects to the first, offers only distiuctioos of 
Teiy subordinate Talue, in the process of differentiation of its type; 
which yet is so marked, that these lichens {Vermcanac/'i) are kept 
together by all authors. In the first, however, which embraces the great 
mass, and the highest exhibitions of lichenous vegetation, the various 
modifications of the dieh-like (patellseform) fruit are, in their tuni, enno- 
bled ; and prove to possess a systematic importance nnesplained certainly 
by their anatomical. We appear to be indicating but moderate, and now 
even slight deviations when we say that the patellreform exciple of Sla- 
tora being diminished (mostly) and hidden or bordered by an accessory, 
thalline receptacle becomes thereby scutellieform ; — or simply elongated, 
lirellfeform ; — or stalked (for the most part) and the disk, at the same 
time, so to say, disorganized, and consisting of naked spores, crateriform ; 
bnt these differences are indications, none the less, of four great assem- 
blages, or tribes, of Lichens; assemblages which, however modified, or 
even perplexed, the first two may be in his classifications, no lichenogra- 
pher entirely ignores, and no lichenist can afford to neglect. All hchens 
are then, in this view, either ], Pi«'Dielia«eous, 2, Lecideaceous, 3, Graph- 
ida«eoas, 4, Caliciaceous, or 5, Verrucariaceous. The student will find 
Eufdcient perplexities; but the advantage to him of the comparative 
simplicity of this first step into the system is manifest. 

It appears moreover incorrect to contrast disadvantage oualy the 
arrangement to which we have just referred, with some later ones, as if 
the former were artificial, and the latter, so to say, natural. With what- 
ever attempt at an universal view nature be pursued, art must supervene, 
would we bring knowledge to a practical systematic form; and the 
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gieatci the numbLi lad di¥Lrsit\ f the points of view embraced by the 
sy&tematist the ^lettei the lit lequired. The arrangement of Nylander 
reckons all organ? ^s of equil valae m the system; which should thus, in 
hw handi exhibit the iime universality in form, as it certainly does in 
lira and n it« iiEeiualled wealth of illustration. We find It notwith- 
standing at once becoming e(lectn,al: as now one, and now another 
orgm IS assumed as deteimmitive ind whatever the advantage of this 
disposition, as the means of communication of the most learned of lich- 
enologists, it ia evident that it differs from other arrangements, not so 
much in the exclusion of selection (that is of the 'artificial and arbi- 
trary') aa in the use made of it. 

The writer has aimed then. Id the following pages, first, to simplify, 
and render more easily apprehensible, the larger divisions. And follow- 
ing still further the guiding thought of the great master of cryptogamic 
botany who has either defined or suggested the most of what has so far 
been reached, he has next attempted to simplify and reduce the genera ; 
though here, a consideration of the spore-valnes has led, to a certain 
extent, in an opposite direction ; whereby certain over-large groups are 
disposed in smaller ones. Massalongo ' exhibits the extreme point reached 
in the external! zation of the Lichen-idea by the analytical studies of the 
last thirty years ; and he asserts or assumes the existence of at least 240 
genera within the limits of study of the present volume. Noteworthy 
indications of a reaction from this extreme, within what may perhaps be 
called the same school, are afforded by the classifications of Th. Fries,^ 
' and Stizenberger," neither of whom recognizes, it should appear, quite 
haff of these genera of Massalongo; as by that of J. Miiller.* And the 
contrast becomes marked, and the return towards Acharius and Pries 
distinct in Nylander, with whom only about a quarter of the genera 
referred to, of the Italian author, find acceptance : a proportion which is 
much the same with that afforded by the present treatise. It is in the 
same direction that we still looli for the full reconciliation of the later 
knowledge, rich as it is in the accumulations of the past generation, with 
all that continues to hold its own of the earlier ; and for a n^w and better 

' Krorapelliulier, Conspectus Si/st. Lieh. Massal. {Gesch. <?. lAeli. 3, p, 921). 
' Genera Setei-oUckenum recogtiita. 1861. 
' Beitrag sur Fleelitrntsysfmitatik. 1863. 

* Prmmpes de Classifieatlon des Lichens, et £!mimeraiion ilcn Lkhens <lcs 
ae Genti>e. 1863, 
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statement of the idea. Lastly, it has Ijeeu an object iu this hook to 
reGommeDd, and. to some slight extent at least to illustrate, a larger and 
better conception of species. The writer canuot now attempt to explain 
his meaning by figures ; by a comparison of what are called species in 
several of the most accepted manuals of the time ; but the evidence 
appears to be sofloient that the term referred to has come to have, often, 
little definite meaning; and that here the investigators of vegetable 
structure who decline to take an interest in systematic botany have in 
fact something to stand on. In this new continent, where so much is to 
be learned, we are less prepared indeed to enter on the long and difficult 
studies which shoitld possibly tend to establish a larger conception of the 
term ; and must remain content, for the time, if many of our species, how- 
ever accepted by high authority, are perhaps only members of larger 
species-groups, not yet understood. And, on the other hand (as in Ver- 
rucaria, as we now imperfectly know it) what are called species may in 
part rather be groups which fuller investigation shall one day enable ns 
to separate, satisfactorily, into smaller ones. But there can be no ques- 
tion, it is scarcely venturesome to say, with any competent enquirer into 
the prevalent and increasing laxity of conception referred to, that it fore- 
tokens unfavourable results to the future of our studies. 

This is seen, at least, in the very generally assumed value of recent 
experiments on the behaviour of lichen-tissues with certain chemical 
tests ; species having thus come at last to have no other meaning than a 
chemical one ; namely that they exhibit (so fer, it is important to say, as 
the examination has gone) a different reaction from forms with which, in 
every other respect, they are admitted to agree. The writer has since 
found no occasion to qualify the opinions expressed by him already in 
print,' on the systematic value of these esperiments. 

Frequent use being made, in the following pages, of some views of 
spore-phenomena published by the author elsewhere, and not now easily 
accessible, place may properly be given to them here. He conceives 
then that while less weight than has often been assumed should be given 
to spore-differences of a merely gradal character, or such others as 
depend only upon dimensions, more than has sometimes been allowed 
should be yielded to those that seem to be typical. Analysis scarcely 
indicates more than two well-defined kinds of lichen-spores, complemented 

' American Naturalist, April, 1868. 
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ill the highest tribe only by a well-defined iatermediate one. In one of 
these (typically colourless) the originally simple spore, passing through a 
aeries of modifleatiooa, always in one direction, and tending constantly 
to elongation, afi'ords at length the aciciilar type. To this is opposed 
(most freijuently hut not exclusively in the lower tribes, and even possibly 
anticipated by the polar-ltilocular eub-type in Parmeltacet) a second 
(typically coloured) in which the simple spore, completing another series 
of changes, tending rather to distention, and to division in more than one 
direction, exhibits finally the •amrifofni type. Differences such as these 
iippear certainly to be significant; and to suggest a possible correlation 
with others, which shall leave no doubt that these types require marked 
expression in the system. Nor is such expression questioned in the case 
of the best-deveioped, foliaceous groups. Nobody now hesitates to dis- 
tinguish Physda and Fyxine from Parmelia, or Solorina from Pettigera ; 
and the argument from such foliaoeous to the analogous erustaceous 
genera is impeded perhaps by nothing beside the thalUue inferiority of 
the latter. But it is seen at once that the case is not the same with the 
successive -steps in the process of differentiation of these types ; and the 
value of such gradal (bilocular, quadrilocular, plurilocular) distinctions 
should be clearly inferior. Species which exhibit the ultimate condition 
of their spore-type, as here taken, exhibit also, ideally at least, the whole 
of the preceding process of evolution. This is still better observed in 
larger, natural groups, as (exc. excip.) Biatora vernalis, Fr. L. E., express- 
ing, with general congruity of structure, the whole history of the colour- 
less spore. And the step is not a long one from such groups to natural 
genera ; to the assumption that gradal differences of the same type of 
spore, displayed by species, or clusters of species, within the circuit of 
what is otherwise a natural genus, shall be an insufficient ground for the 
sundering of such genus. The consideration of the numerous, somethnes 
sufficiently significant instances, in which nature appears to point in this 
direction, will be attempted further on. Suffice it here to say that, 
according to these views, Parmelia proper, Ach., will fall into Tkelos- 
chistes, Parmelia, and Pkysda; and Lecanora into Placodium (DC.) 
Naeg. & Hepp, Lecamra, and Sinodina. Excluding the biatorine forms 
of Placodium from the Leddeei, the latter wUl have no examples of the 
polar-bilocular sub-type; but Seterotliecium, corresponding to Physcia 
and Binodina, will be distinguishable from Biatora; and Buellia similarly 
from Lecidea. And the whole class may be conceived, as in like manner 
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g into 1, a Colourless Series, especially proraiiient and characteris- 
tioal Iq the higher tribes; and 2, a Coloured Series, haTing its chief 
development in the lower ; series which, tabularized, so as to exhibit the 
sporal analogies, will be found signiflcant as well of the relations of the 
genera, as of the systematic value of the spores. 

It is yet important to distinguish between spores typically colourless 
and what are rather to bo taken for deeolorate conditions of spores typi- 
cally coloured. There are sufQciently well- ascertained uistances of such 
deeolorate spores ; and we need perhaps scarcely hesitate to arguo from 
them to some other cases in which the evidence is possibly less clear, and 
thus to keep entire certain natural genera. And, on the other hand, it is 
conceivable that a genus may rather be referable to the Colourless Series, 
notwithstanding that many of its species exhibit spores which in this 
■t of colour, look often the other way. The genus Sttrta 
i remarkable — combining, says Schwendener with a 
very pronounced affinity between the species, such vaned titnsition'i aud 
gross contrasts of structure, tliat one might well question the systematic 
significance of the anatomical characters concerned,' is also, to no small 
degree, equivocal in the spores. 

Difficulties of this sort are however to be expected in every stage, 
from the first step, of our endeavours to study the life in nature. What 
r inteUigence there is indeed of kin to that intelligence, is 
il ; but the ideal imprisoned in, and subjected to all the inordinate 
s of, the natural. We cannot reach any seemingly definite 
result, be it the determination of what we take for a species, or the refer- 
ence of such species to the higher gi'oups to which it is assumed to 
belong, without becoming aware, first or last, to how great an extent 
whatever we have sncceeded in doing is only tentative. It is enough 
then if the difficulties of a result, or a method, appear to be overbalanced 
by its advantages. To this the writer has only to add here, once moi-e, 
the expression of hia earnest conviction, that with all the new light 
which the reijearehes of the last thirty years havff- thrown upon Lichon- 
ology, this study has not yet advanced so far as safely to neglect the wide 
views, divinations as we now know they often were, of the elder lichcuog- 

' "EsgibtwoMwenige Gattungen,ieeleheti:ieSlietabeiemersoaitsgegproeJienen 
naturUelien VeTwomdUdhaft der zalilreiotien Arien, doelt so manoherlei Ueberganffa 
iind so grosse Gegeasatue ^eigen, dass man an der si/stematischen Bedentang dor 
hBtreffCTidon anaUymischen CMract&i'e aweifeln nwelife." ( TIntermicli. 3, p. 167.} 
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raphcra: — or, in other words, that no structural detail, of whatever 
apparent valne, can safely assert itself in dofianee of the argument from 
general structure ; or otherwise than as elucidated hy the subtle mediation 
of Habit. 

A Synopsis of the North American lichens is in preparation, but, for 
the present, necessarily laid aside. 

Amherst, Mass., 
Jmte, 1872. 
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CONSPECTUS DISPOSITIONIS. 



Trif). 1, PARMELIACEI, Apothecia rotundata, apetta, escipulo thal- 

liao marginata (scutellEetormia). 
Fam. 1. USNBBI Thallus veiticalis, aut demum peDdulus fila- 

meiitosusve (laio dilatatus dopressus) uiidiqtie siib-similaris. 

1. EOtCELLA 

2. Eamalina. 

3. Dacttlina. 

4. Oetearia, 

5. Eyeknia. 

6. USNEA. 

7. Alectoria. 

Fam. a. PAEMELIEI. Thallus horizoutalia, foliaceus (raro adseen- 
dens filamentosusve) subtus normaliter iibrillosiis. 

8. Speessceiteideka. 

9. Thelosceistes. 

10. Parhelia. 

11. Physcia. 

12. Ptxixe. 

Fam. 3. UMBILICARIEI. Thallus horizoatalis, umbilicato-affisus. 

13. Umeilicakta. 

Fam. 4. PELTIGEREI. Thallus plauo-adsceodens, ft-oiidoso-folia- 
ceus, subtus venis cyphelliave vatiegatus. Stratum gonimicum 
indolis variB: e gonidiis aut viridibus (solitis) aut cffiralescenti- 
bus (coUogonidiis) constans. 

14. Sticta. 

15. Nephroma, 
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16. Pbltigbra. 

17. solorina. 

ram. 5. PANNAELEI. Thalliis hori^ontalis, froiidoso-foliaeeus, deio 
squamulosus 1. crustaceo-diininutus, hypothallo insigni (nunc 
obsoleto) impositus. Sti'atum gonimicum indolis variiE ; e goni- 
diis solitis, ant stepius e collogonidiis conatans. 

18. Hbppia, 

19. Pannaria. 

Fam. 6. COLLEMEI. Thallns froudoso-foliaceus, dein crustaceo- 
dimiimtus, humidus subgelatinosus (raro adscendens fllamento- 
susve). StratumgORimicummordinatum: econogoaidiisconstaas. 

Sub-Fam. 1. Lichikei. Thallus fruticulosus filameDtosusve. 

20. Ephebe. 

21. LiCHINA. 

Sub- Fam, 2. Eucollemei. Thallus foliaceua (rarissirae fruti- 
culosus). 

82. Stnalissa. 

23. Omphalaeia. 

24. COLLBMA. 

25. Leptogium. 

26. Htdeothykia. 

Fam. 7. LECANOKEI, Thallus crustaceus, aut efflguratus aut mii- 

formis. 
Sub-Fam. 1. E u l e c an o r k i . Apothecia scutellfctbrinia. 

27. Plaoodium. 

28. Lecasora. 

29. EiNODINA. 

Sub-Fam. 2. Pektusaribi. Apothecia oomposita, difformia. 

30. Pertusaria. 

Sub-Fam. 3. TJRCBOLARiEr. Apothecia plus miuus ureeolata. 

31. CONOTREMA. 

33. DiEINA. 

33. Gtalecta. 
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34. UscBOLAaiA. 
S5. Theloteema.. 
36. GYROSrOMUM. 
'■ix. Genus ineertfc sedis. 

MrKIANGllTM. 



Trib. 2. LECIDEACKI. Apotheoia rotatnlats, aperta, eseipulo pro- 

prio (pateltffiformia). 
Pam. 1. CLADOUIEI. Thailus duplex: hurizODtalis, squamnlosua 

ant crustaceua (nunc evanidns) efc vertioalis caulesoens. 

37. Stereocatti-on. 

38. PlLOPEORTIS. 

39. Cladonia. 

Pam. a. CffiNOGONIEI. Thallns hoiizontalis, oonfevveus. 

40. ccenogonium. 
* Ctstocoleus. 

Fam. 3. LECIDBEI. Thailus crnstaceus, matrici adnatus. 
Sub-Pam. 1. B^OMTCEi. Apothecia snbstipitata 

41. Bjiomtces. 

8ub-Fam. a. Biatoeei. Apothecia siibsessilia, excipulo disco 
paJlidiore. 

42. Br.vTOKA. 

43. Heterotheciuu. 

Sub-Pam. 3. E ule c i d e e t . Apotheoia subsessOia, excipnio atro. 

44. Lecidea. 

45. BUELLIA. 

Trib. 3. SRAPHIDACEI, Apotbecia ditformia excipulo pi'uprio, 

saipius olongata (lirollaiformia). Thailus crnstaceus. 
Pam. 1. LECANACTIDEI. Apotbecia snbrotuuda, pateHata, rai'ius 



46. Lecanactis. 

47. Platygrapha. 

48. Melaspilea. 
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Fam. S. OPEGEAPHEI. Apothecia lirellfoformia. 

49. OPEGitArHA. 

50. Stlogeapea. 

51. Graphts. 

Tarn. 3. GLYPHIDEI. Apothecia plura in stromate colleota. 

52. CmODBCIOK. 

53. Gltphis. 

Fam. 4. AKTHONIEI. Apothecia subcontiuentia, difformia, immar- 
ginata. 

54. AETnOKU. 

55. Mycopoeuh. 

* Agtkium. 

'Enb. 4. CALICIACEI. Apothecia turhiuato-lentiformia (oraterifor- 
mia) globoaave, s^epius stipitata, escipulo proprio discum e sporis 
nudis compactum submarginante. 

Fam. 1. SPH^EOPHOEEI. Tliallus vorticalis, fnitieulosus. 

* SiPHULA. 

56. SPHJiKOPnOircS. 

57. AUEOSGYPHUS. 

Fam. 2. CALICIEI. Thallus crustaccus. 

58. Acolium:. 

59. caliuium. 

60. cokiocybe, 

Trib. 5. VERRUCARIACEL Apothecia globosa, excipiilo proprici 

(perithecio) apice poro pertuso. 
Fam. 1. ENDOCAKPEI. Thahus foliaceus vel squamaiformis. 

61. Endocahpok. 

62. NOEMANDIffA. 

Fam. 2. YEREUCABIEI. TliaJluscrustaceus. 
Sub-Fam. 1. Sbgesteiei. Apothecia aoUtaria, perithecio col- 
orato. 
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63. Segesteia. 

64. Statjrothele. 

Sub-Fara. g. TnYPETHEr.iEi. Apothecia plura instromate col- 
lecta. 

65. Tl^CETUELEUAF. 

Snb-Fain. 3. Ptrbnulet. Apothecia solitoria, perithecio cigro. 

66. Sagedia. 

67. Verrucaeia. 

68. Pteenula. 

69. Pteen-astoum:. 

70. Strigula. 
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ARRAHGEMENT 

THE NORTH AMERICAN 
LICHENS. 

Ti-i^). I.— PAKIELIACEI (Tr.) Esehw., emend, 

Apothceia rotuudata, scutellaformia aperta aut ravo subglobosa, 
receptacTilo thallino hymenium notmaliter discoideum excipulo pro- 
prio plerumque mdistinoto reoeptum marginante. 

It is perhaps not surprising that the marked particularism which has 
characterized the study of Lichens for the last thirty years should have 
tended to obstruct, or at least to emban-ass those who during this period 
have sought to comprehend the system as a whole. And it is scarcely 
too much to say that with wliatever acuteuess of minute inTestigation 
and wealth of new material of iDustration the later systematists have 
adorned their conceptions, they are far yet from having succeeded in 
invalidating the general argument which binds together, ui its grand 
outlines, the system of Fries. Especially does this appear to be true of 
the diBtinction between near and remote affinities (Fr. Syst. Myc. I., 
p. Jdv,; IMh. Eur. p. 198) and of the reasoning upon which the great 
bulls: of his Parmeliacei is brought together, and at once distinguished 
from and related to his Leddeacd. Tast as are these assemblages, they 
are well defined: which is more than can be said of a large part of those 
which have been meant to supplant them. And if this difflGulty of satis- 
fkiCtory characterization must be admitted to perplex some of the best 
efforts of recent hchenographers, there is not a little, we shall venture to 
affirm, in 'modem' hchenology, which Mis to reach the level of thought 
of a Fries or an EschweUer, on account simply of its limitations. 

For reasons to be elsewhere given at lei^h, the CoUemei are restored 
hero, as by Eschweilor {Li/:h. BrasU.) to the position to which their fruit- 
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characters confessedly point. And it has been foimd impossible not to 
agree with Nyiander, that howerer remarkable the peculiaiities of -Per- 
tmaria, this is a type of Leca/norei. I deem it proper to add that the 
whole arrangement of Parmeliaoeous Lichens, as now to be aet down, 
wai3 completed, before any part of the Important papers of Professor 
Schwendener {Unteesuch. uber d. Flechtenth. in Naeg. Seitr. 2, 3, 4) con- 
taining, if I mistake not, mach suggestive of not dissimilar results, was 
known to me. 

The Usmei, as here talien, are most intimately connected among 
themselTes ; and so close is their relation to the Parmeliet, that I find it 
impossible to make thoBe two famihes other than immediately contiguous, 
UmbUicaria, now generally accepted as belonging to the tribe, is also, 
through Om;phalodmm, brought very close to Parmelia; and may be 
regarded as Eries (i. E. p. 348) foresaw, the immediate Jink between 
this and Sticta. It is in SHeta, and the other PelUgerei, ttiat we reach the 
true centre of the tribe; which diverges in Panncma, and still iiirther, in 
the same direction, in CoUemei; and descends finally, in Lecanorei, to 
crustaeeous types not easily expUoable as Parmeliaceous. 

There is no doubt that the ground -structure of the apothecia of 
Lichens is in every respect comparable with that of sporangia of Dis- 
comycetous and Pyrenomyeetous Fungi (De Bary Morpk. and Phys. d. 
Pilze, &c., p. 277, &;c. Fr. lAch. Eifr. p. sli. &c.). And it is scarcely 
less certain that in all Lichens ^Mt/rianffium, Berk, and Mont., being 
excluded — this elementary stracture, wliich Schwendener {Flora, 1862-4) 
and Fuisting {Dissert., Berol. 1865) have especially Uluatrated, is much 
the same. All apothecia exhibit, or are at least included in a variously 
modified proper eseiple; and this proper esciple may, in any tribe, be 
further conditioned by an accessory margin of the suljstance of the thal- 
lus. In the great tribe now inamediately before us, embraeing so large a 
proportion of the most distinguished types of Lichens, the thahus 
assumes however, manifestly, a peculiar importance; and it is not sur- 
prisiog that the thallme receptacle, dignified here, for the most part, as 
it is, at the expense of the proper exciple, should become itself ohar- 
aeteristical. 

As respects the spores, the Parmeliacsi are rema k bl f h pre- 
dominance of the colourless type ; and even in the gen a f al 1 t the 
other, or normally coloured series, a very large part is 1 1 uiees. 
The, case is the same with the Lecideaeei; and we ba th n vid nt 
distinction of these especially typical groups of true Lb ft m the 
remaining tribes (Oraphidacei, Calinaeei, Vemtcana ) 1 king ften 
towards Fungi, in which the coloured type is predominant. 

Eeckoning the whole number of species of Lichens as somewhere from 
1350 (Nyl. Byn. 1, p. 75) to 1750, Parmeliacei, as here taken, wiU melude 
not very far from one-half of the whole; and Parmeliacei and Lecideaeei 
together, will include not much less than two-thirds. 
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Fam. 2. — TJSNEBI, Fr. 

Thallua erecfciusculua, suffruticulosus, 1. passim fllamontosus, varie 
dein dilatatus 1. depressus, subcartilagmeus. 

We can no longer attempt to distinguish sharply as a whole, the fru- 
ticKlose Parmeliacei from the foliaceous {Parmelkl), and even habit, 
which binds together the former in a for the moat part easily recognizable 
chain, is eomefcimes at fault. The genera are however well marked; and 
recent lichenographers have sought to timi these differences to account 
in the construction of higher groups.. Whether they have yet succeeded 
in supplanting the older aud simpler arrangemeot by one practically 
more useful, may be questioned ; but a large amount of new and careftil 
description has resulted, and this may well hereafter find expression in 
compact characters. Nyiander (-S^.) has laid especial sti-eaa upon the 
anatomy of the thallua, which Schwendener, atOl later {Untersuch. I. 
supra cU. 2, p. 109) haa further described in great detail. And the former 
author is here, as everywhere, the most Important authority as respects 
the spermogoues and their contents. 

With the exception of a single group {Aleetoria, as understood by 
Nylander) the whole family belongs to. the colourless spore - aeries. And 
of this excepted group the spores of every species except two, are also 
without colour. 

Schwendener talies the sharp difference between the symmetrically 
divergent fllamenta which constitute the cortical tissue in BoceeUa 
(gchwend. I. c. t. 6, f. 2. Nyl. Syn. t. 8, f. 3) and the parallel ones of 
that of Akctoria (Schwend. t. 3, f. 14, 33) as the basis of his general 
dispoaifcioo of frntieulose Lichens; and the other genera of Usneei are 
foimd by him to group themselves between these extremes. TJsnea, as 
respects the tips of the thahus, agrees with Aleetoria; but this parallel- 
ism of the filaments diaappeara in the former, with the progress of ramifi- 
cation, in the older portions of the cortex; and we find finaUy a confused 
network, 'no one direction being predominant.' A similarly confused 
tiasne is more or less chaiacteristical in Evernia, Cetraria, and Bama- 
Ima; which differ, indeed, to some extent, in the predominant direction 
of the fllaments, but exhibit notwitliataiidmg, in the majority of types 
examined, that symmetrical divergence, which indicates their approach 
to Boecella. 

The true place of Sipliula, Fr., referred to his Samalodei by Nylander, 
is in fact unknown, apothecia not having yet been seen ^ but the thaUus 
may perhaps be said to resemble that of SplK^ophorus, rather more than 
it does that of SocceUa. In a not dissimilar lichen of the Sandwich Isl- 
ands, described many years smce by the writer as S. Pickermgii (Bot. 
Wilkes Exped. p. 124, t. 2, f. 4) what were then taken for 'abortive 
apothecia' are noticed, and, as figured (the specimen is not now within 
reach) may be said also to suggest the thaliine receptacles of Sphi^rqpho- 
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nts. TItamnoUa (Aoh.) ScliEer., associated with Siphula by Nylander, as 
by other recent writers, and indeed by Wablenberg, and Acharius, is 
howeyer, at any rate, Cladtynivne. 

I.— liOOOBLLA, DC. 

Ach. L. U. p. 81 ; Syn. p. 243. Eschw. Syst. p. 23. Fr. S. 0. V. p. 237 ; 

L. E. p. 33. Be Not. Framm. Lich. p. 47. Till. M6m. snr lea Lieh. 

p. 173. Norm, Couatus redact, nov. Lieh. p. 13. Mass. Mem. p. 68. 

Nyl. Syn. 1, p. 257, t. 8, f. 2-5. Sohwend. Untersuch. ub. d. Flech- 

toutb. in Naeg. Beitr. 2, p. 165, t. 6, f. 2-1?. Th. Fr. Gen. p. 50. 

ParmeliiB sect., Mey., Wailr. Evemiie sp., Eschw. in Mart. PL Bras. 1, 

p. 9J9. EocceUa sect. B, Stizenb. Beitr. z. Plechtenayst. iu Bericht. iib. 

d. St. Gall. Gesellsch, 1861, p. 175. 

Apotheeia scutellaaformia, lateralia, diaeo nigricante, hypothecio 
nigro, Spone daotyloideo-fusiformes, quadrilooulares, incolores. 
Spermatia acicutaria, arcuata ; sterigmatibus sub-simplieibua. Thai- 
tug fraticuloaus deiu pendulas, cartilagineo-eoriaceus, intua stuppeus. 

Maritime rock-hchens of the wanner regions of the earth, reaching 
northward as fer as the southern coasts of England; nearly related 
(affines) to Bamalina; aud more remotely (anaiogi) to Sticta and I>irina; 
as also, in other tribes, to Stereocauhn, Platygrapha, and Chio^xton. 
The type, whether we regard habit, or anatomioal characters (upon 
which compare especially Schwendener, 1. c.) ie a remarkably distinct 
one ; but the species, even aifter Nyiander's revision, are by no means 
well -defined. It is in fact stUl questionable, whether B. JUctformis 
{Lichen fmiformis, L.) is properly to be separated from E. tinctoria 
{Idckefi BocceUa, L.) and, in this view, WaUrotb's reduction of ail the 
forms known to Acharius to a single species, in which he is followed by 
Eschweiler {Bras.) will appear less strange. The RocceUa are found 
also, but more rarely, on trees; and our own form, B. leucoph^a, Tuek- 
enn. Suppl. 1 (Amer. Joum. Sci. 25) p. 423, from the coast of California, — 
nearest without doubt to the South American if. mtricata, Mont., and 
related through that to B. ii«ctoria^has only occurred as yet on the 
shrub (Obiom) upon which it was discovered. 

Nylander points out the often curious variations of the apotheoia of 
BocceUa, suggesting now Platygraplia, and now even simulating Leddea; 
it is impossible, however, to question that their type is scutellssform. Of 
the sis species reckoned in the Synopsis of the author last cited, three 
are inhabitants of Europe, and all but one of South America. A sterile 
BocceUa, vrith the aspect of B. pkycopsis (Nyl. in Ihrodr. Fl. N. Gram. p. 12) 
was found by Mr. Wright in Coba ; and reference has been made else- 
where (Syn. Lioh. N. Eng, p. 13) to similar specimens seen by the writer 
in the British Museum, the collection of which they were part purporting 
to be made "in Carolina, Bermudas, and the Caribbees." 
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II.— EAMALISA, Aoh., De B"ot. 

De Not. Framm. Lioli. p. 33. Tul. Mem. p. 26, 168, t. 2, f. 13-15. Masa. 

Mem. p. 63. Speerschueid, in Bot. Zeit., 1855, p. 345. Koerb. Syat. 

p. 38. Nyl. Syn. 1, p. 287, t. 8, f. 24.-31. Schwend. TTntersuch. 1. c. 

2, p. 155, t. 5, f. 7-11. Th. Pr. Gon. p. 50. Stizenti. Beitr. 1. c. p. 176. 

Eamalina, Borreree ap., and Alectorise ap., Ach. L. V. pp. 122, 93, 120 ; 

Syn. pp. 220, 291, 293. Eamalina, et Fsne^ sp., Fr. S. 0. V. p. 237; 

L.E.p.38. Mont, in Ann. Sci. Nat. 1834. Tuokerm. Sjn. N. Eag. p. 13. 

Everniffi epp., Eschw. Sjst, p. 23. Parmelife sect., Mey. Entwick. p. 335. 

WaUr. Fl. Crypt. Germ. 1, p. 533. Eschw. Bras. p. 220. Eamalina et 

EverniiB dein Desmazieriie sp., Mont. Bonito Crypt, p. 159; in Ann. 

t. 18; SyU. p. 318. 

Apothecla scutellffiformia, thallo subconcoloria. Spon© oblongEe, 
bilooulares, incolores. Spermatia oblonga 1. bacillaria; st-erigmatibus 
pauoi-articulatis. ThaJIus fruticuloaus dela pecdulus tilamentosusve, 
pieriimque compressus cartilagineo-rigescens, paUidus. 

A widely diffaaed, and difficult genus, of which about half the best 
distinguished forma oecur within our hmite. B. seopul-orum (Eetz) Ach., 
found on maritime rocks throughout Europe, and extending to Iceland 
(Th. Ft. Lich. Arct.) is however unknown to me as NoiIJi American; 
though reckoned as such by Nylander. But some of the most remarkable 
species are peculiar to this continent. E. reticulata (Noehd.) Krempelh. 
{R. Metmesii, Tayl. B. retiformis, Menz. lib. Tuckerm. Syn. N. E.) is 
confined to the coasts of Califomia and Oregon, reaching northwards as 

far as Vanoouver'a Island. B. Memmsii, Tuokerm. Syn. N. E. (B. iepto- 

carpha, Tuok., Suppl. 1858) is another, large and penduloue Califomian 
species, also discovered by Menziea, wMoh has added a very unexpected 
character to Bamalma;— the young trouda being, as it certainly appears, 
puberulent! ProndiS now sparingly foraminous; and at length sorediifer- 

ous. The species is closely akin to iS. retkulata. B. Imvigata, Fr. 8. 

0. V. (Tuok. in Bot. Wilkea exp. B. Eckloni, &c., Auctt.) a very wide- 
spread lichen thi'oughout the warmer regions of the earth, and often 
approaching though pretty readily diatingaishable from B. ealicaris, has 

occurred here in Louisiana, Texas and New Mexico. B. temds, Tuck. 

Suppl., another aouthem Bamalma, with the same range as the last, 
muHt be distinguished, by the spores, into two, otherwise most nearly 
related forma, which now grow intertangled together, and can scarcely be 
discriminated but by the microscope. One of these forms, with small, 
ellipsoid spores, evidently approaches B. rigxda, Aoh. The spores of the 
other are fusiform, and at length much elongated, reaching even 0,030-^™" 
in length. A nearly terete, torulose, Usnea-Vik.e Bamalma, with con- 
spicuous apothecia, and ellipsoid spores, has occurred lately so far north 
as the Knes of New Jersey (Mr. Austin) and belong without doubt to 



ibyGoogle 



(6) 

the duster included in S. tenuis. E. rigida (Pers.) Ach., Mont. Cuba, 

p. 234, is a tropical Batrtalina, disposed by Nylander, together with 
M. complanata, Ach., under the polymorphous B. caiicaris. It has 
oeeuxred here, in the marlied, compressed state (hke Montague's Cuhan 
lichen) at Key West, Florida (Herti. Torrey). The muoh slenderer, 
finally terete lichen also referred to the present place (as by the writer in 
Wrig-ht Lich. Chib. n. 51, and by Nylander in Frodr. Fl. N. Gran.) should 
perlmps he further compared with certaau supposed statea of M. tenuis. 

B. mflata, Hook. f. and Tayl. Autarct. Voy. Crypt, p. 82, t. 79, f. 1, 

abundantly collected by Mr. Wright {V. S, N, Pacif. exp.) in China, 
Japan, and the neighbouring islands, as also at the Cape of Good Hope, 
and the specimens agreeing with those of Mont, and V. d. Bosch I Lich. 
Jav. p. 3, has much the habit of B. caiicaris v. fastigiata, though differ- 
ing in the remarkable feature indicated by the name, and ia perhaps as 
widely distributed. A specimen from Arctic America, collected in Frank- 
lin's first voyage {B. fastigiata. Herb. Hook.) proves to belong to it, and it 
passes (in the Benin islands, and in China) into a slender, more elongated, 
sometimes channelled state (f. tenuis) which has occurred to me in New 
England (trees in the White MountainB, and in Mount Desert, Maine) being 
i-eadily distinguishable by the more or less evident inflation and sieve-like 
perforation of the fronds. Nor will a remark of Fries (L. E. p. 30, under 
the already cited variety of B. caiicaris) on 'specimwa in sylvis densis 
aJmgnis lecta, guce tvbulosa, gracilia, ramosissima, cribroso-perttisa,' per- 
mit us to doubt that the hchen is also an inhabitant of Europe. It is 
certainly interesting as indicating the subordinate systematic value of the 
tubuloee, or oladonioid variation of the Parmeliaceous thallus. Fries has 
often st^gested this, and he calls B. pusilia a Bitfou/rea in RamaliMa; 
and Nylander has ta&en a aunilar view of B. inanis (Mont.) Nyl., the 
position of which as a member of the genus is indeed flilly mediated by 
the present, which sometimes (Cape of Good Hope, Mr. Wright) so much 
resembles the- South American species, as to be scarcely distinguishable, 
but by the spores. I have not been able to observe quite so close a 
resemblance in B. inflata to the Portuguese B. pusilia (Welwitsch. Cr. 
Lusit. n. 40, and 43, pr. p.) with its softer and more membranaceous, some- 
times gaping but hardly oribrose thallus, but Nylander has not hesitated 
(S^. he.) to throw both lichens together as an extreme variation of 

S. caiicaris. B.pcMinaria, Ach. (on which see Synopa. N. Eng. p. 12) 

has occurred on stones m New Ei^land, and on rocks m New Mexico 

(Mr. Fendler). B. homalea, Ach., a very disWnct and conspicuous, 

TTsnea-like species growing upon rocks on the coast of Califoraia, where 
Menzies discovered it, has long been known; but the nearly akin, South- 
American B. cerucliis (Ach.) De Not., from trees in the same State, has 
only recently been added to our Flora ; my specimens being from Live 
Oaks at Alcatraji (Mr. Wright) and from St. Angelo (Herb. Enssell.) 
Both of these species, while strikingly anticipating the habit of JJsnea, 
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may also bo regarded as iudicatiiig (Fr. S. 0. V. p. 235, where the former 
ia referred to JJsnea; Mont, Biag. Phycol. p. 2} tlie close relatiooahip of 
the present genus to the preceding. 

III. — D-iOTTLIlTA, Nyl., emend. 

Tuckerm. Obs. Lioh. in Proceed. Amer. Acad. 5, p. 396. Dufourea; sp. 

dubia, Ach. L. U. p. 525 ; Syn. p. S46. DufouroEe app. Hook. Append. 

Parry's 2 Voy. ; et in Richards. Append. Frankl. Narr. p. 762. Du- 

fonresB spp., Laur. in Sturm D. Fl. 3, 24, p. 27, t. U, 12. Eoerb. Parerg., 

p. 15. CladoniiB dein Cetraria ep., Schror. Spieil. p. 43; Ennm. p. 14. 

Evemiffl sect. 2, ap., Pr. L. E. p. 24. EvernifB sect. 2, Tnck. Syn. N. 

Eng. p. 11. Da«tyliiia et Dufourea, Nyl. Syn. 1, p. 286-7, Stizenb. 

Beitr. 1. c. p. 176. Cladoniffi? ep., et Pyeuothelia, Th, Er. Lich. Aret. 

p. 160; Gen. p. 113. 

ApothecLi (qiiaotum observ.) scutellEefonnia, subterminalia, disco 
thallo dLscolore Sporte sphserOidete, simplices, incolores. Thalhis 
erectus, dactyloideus ramosuave Iruticuloaus, turgidus, fragUis, intus 
stuppeus 1 submauis. 

Needle shaped, straight spennatia, on nearly simple sterigmas (Nyl.) 
have been obseryed in B. madreporiformis (Wnlf-) Tuck. 1. o., the apo- 
theeia of which are still imknown. The resemblance of B. muricata 
(Laur ) of the Carmthian alps, since fomid at Bormio (Anz. LkJi. Bar. 
Lmtgobaid. n. 19) at once to this species, and to D. ramukisa (Hook.) 
Tuck., is however too great to permit us well to doubt that the three are 
congenerical ; and the apotheeia and spores of the latter associate it with 
B. arctica (Hook.) Nyl, And whether or not we regard the type of Bii- 
f&uvea, Ach., as sufficiently determined by his figure of B. moUusca 
( Combea, De Not. ) it seems plainly impossible to supplant the well-deflued 
Bact'yUna of Nylander by any reconetmction of Bujoitrea on the basis of 
Z>. madreporifwmis. 

Three of the four small, ceepitose, alpine or arctic earth-lichens, here 
broi^ht together, are inhabitants of North America; and both of the 
species of which the apotheeia are known, are confined to this continent. 
These apotheeia often resemble young ones- of Cetraria cucuUata, but any 
final evolution like that of the Cetrana-frait must be precluded by the 
cylindraceous thaUus. They are still in some respects comparable with 
the shields of C. aculeata, in which, conditioned in the samfe way by the 
tubulose thaUuB, the obhquity of attachment more or less characteristical 
of Cetraria, is often obscm*. 

The 'more or less terete, within cottony and fistulous' type of thallus 
of Bufourea, Ach., which appeared sufQciently marked to iuduce him to 
arrange under his primary species {B.moUusca, L. U". p. 103, 1. 11) several 
others (and among them B. madreporiformis) as ' species duU(R,' the 
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frtictifleatiou of which was imkEown, is in fact only of subordmato value 
as respects the systezQ, and of possible occurrenoe within the natural 
liroita of several genera. Thus D. ftammea, Aeh. (Cape of Good Hope, 
Herb. Sonder) is inseparable from TIieloscMstes ; B. ryssolea, Ach., ia, 
aocording to Nylamder, a Parmelia; and B. incmis, Mont. (Gaudich. in 
herb. Mont.!) clearly a ifowwaKma; its relation to tlie generioal type being 
not unlike that of Getraria aculeata (the Bufourea of this group of Cetra- 
rME) to C odonleUa and C IsUmdica. And the very type of Acharius 
(D. moUusca, C. B. S., Herb. Sonder) is almost (or, according to Stizen- 
berger, quite) a Boccella. There remains only the little cluster of alpine 
licliens here referred to Bactylma, Nyl. ; diftering from Oetrana proper 
rather more tlian does C. aculeata; and possibly also distinguisliable by 
the spores. 

IV. — CETEARIA, Ach., Fr. 

Fr. L. E. p. 34. Schier. Spicil. (spp. excl.) p. 248. Tuckerm. Syn. N. Eng. 

p. 13. Norm. Con. p.. 12. Mass. Mem, (maz. p.) p. 56. Stizenb. Beitr. 

1. c. p. 175. Cetraria et ComioulariEe app., Ach. L. IT. pp. 96, 124; 

Syn. pp. 236, 299. Esehw. Syst. pp. 20, 23. Koerb. Syst. pp. 7, 44. 

Th. Fr. Lich. Arct. pp. 29, 35; Gen. pp. 49, 53. Cetraria et Comic- 

ularia,Tul. M6m. pp. 22, 170, 175, 1. 10, f. 5. Sehwend. Untersuch. 1. c. 2, 

pp. 151, 177, t. 3, f. 30-33, t. 4, f. 1-12. Cetraria, max. p., et Parme- 

life f., SchtBF. Enum. pp. 12, 48. Cetraria et Platysma max. p., Nyl. 

Syn. 1, p. 293, t. 8, f, 32-5, 43. Cetraria, et Imbricariffi sp., Anz. Catal. 

pp. SO, 29. Parmeliie sect., Mey. WaJlr. Eschw. Bras. 

Apothecia seutellEeformia, subiode dilatata pelfceformia, thalli 
maigiDibus apicibusve oblique afflxa, disco thallo discolore. Sporaj 
subellipsoideffij simpliees, incolores. Spermatia oblonga, apice altero 
1. stepius utroque incrassata vel cylindrica; eterigmatitnis pauci- 
articiilatis. Thailua adaceudens, aut frutieulosus lobis 1. subteretibus 
I. caualicuiato-foliaceis, aut espaosus ; .subcartilagiueus. 

It cannot well be questioned, in view of Cetraria, that TIsneei is Imme- 
diately contiguous to Parmeliei. And universally accepted aa ia the sepa- 
ration of the bulk of the present genns from Parmelia, the limits of the 
two groups remain stUl uncertain. Sohserer steadily insisted on even a 
conspeoific relation between Cetraria tristis and Farmelia lanata, stygia, 
and Fahlwiensis ; referring the cluster to the form^ genus in hie eariier, 
and to the latter in his latest work ; and he is by no means alone hi recog- 
nizing the evident points of relationship between all these lichens. But 
the first of them {Cetraria tristis) is at any rate sufloiently alien in habit 
to Parmelia ; and we cannot wonder therefore that its systematic position 
should be still further perplexed. In referring this to his Comicularia, 
Acharius took it for congenerical not only with Cetraria aculeata, Fr., the 
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place of which in Getraria may ho coasidercd to be determined hy C. Isl- 
andica and C odontella, hut no less with Alectoria divergens, Nyl. : and 
it is worthy of uote that, after an exhaustive analysis of the litUe-known 
apotheeia of the last, Nylaader (iu Prodr. Fl. If. Gran. p. 14, n.) goes far 
to conflrai, from this point of view, its otherwise ohsorYable resemblance 
to the flrst ; while Sohwendener's remarks on the tbnlhne stnictm'e of 
both, if not conclusive, may be said to point in the same dkection. The 
last-named author, who has no hesitation in accepting the anatomical 
correctness of Friee's reference of Comicidaria aculeata, Aeh., to Getraria, 
and whose results indicate the position of C. tristis to be in some sort 
intermediate between Getraria proper and Alectoria, ia however once 
more with Fries, and wholly without doubt, as to the generical distinctness 
of A. divergens. In this uncertaiuty as to the tme place of Lichen tristis, 
it ia open to us to fall back upon Getraria; and declining to recognize the 
sufficiency, hi so loose a genus, of the observed amount of anatomical 
discrepance, to find, rather, with the author of the lAchenograpMa Eur- 
opcea, that, whether in thaUua or apotheeia, Q. tristis ia in fact not ill- 
comparable with G. odonteUa. Nylander has sought to reconstruct the 
whole group in accordance simply with the characters afforded by the 
spermogones and spermatia; and he thus separates the two Ucheus we 
h^ve just compared : it is important then to notice that no special indica- 
tion is made by him of the observation of spennogonee in 0. odontella; 
and that C. tristis is ec[ually included in hia Cetrariei (our Getraria) 
a reference the more difficult that the spermogones of the species last 

named are admitted to point in other directions. G. Gali/omica, Tuck- 

erm. SuppL 2 (Amer. Journ. Sci., 28) p. 203, a tree-lichen, disooTered by 
Menzies, and looking often rather like a discoloured, small form of Sam- 
lUina calicaris, ' but in fact comparable, as respects the thallus, with 
Getraria acv^ata, and, especially as respects the apotheeia, with G. tristis, 
proves also to agree with the latter in its spermogones and spermatia ; 
and constitutes therefore a very interesting addition to our scanty mate- 
rial for the final determination of the place of G. tristis. 

It is quite impossible summarily to reject the evidence, coufli-med now 
by the spermogones, that Getraria aculeata is insepai'able geuerically from 

' TnliBtte (1. c. p. 170) remaiis on C. tristis, that its whole organizatJon ie 
closely eompavable with that of Bamalina scopulDrum; with which may he com- 
parpfl Sehwendenet's obseiTaUons on M. ealicm'is, &o, (JJntermtch. 1. o. 2, p. 155) 
and C fciatss (p. 150). There is no doubt much to he said against regartiing 
iMhen irtsiis n% an eiceptjoually ascendant ParmcZia, and the question of its true 
position might rather be supposed to hang between Cetrana and Alectoria; the 
plant being either united, as an eitreme member, to one of these groups, or set up 
itself as the tjpe of an intermediate one {Cormcirfaria, Hoffjn.)- But the diffionlty 
remains (aa compare Fylander, l*o. p. SW, and Anzi p. 39) of its apparent natnral 
assodableness with Lichen lanatus; and this, however Alectoriiforra, is yet, with 
n consent, reduced to Parmelia. 
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C. Islandica oi itwith'stin Iia tl? lifteien p m tho p rmatia, that 
C. Islandica is coogtuenoal with C cunUtta aul the bndge is iu fact 
an old and well accapted one which unites tog;ethei these parts of one 
natural whole We lo not then leive the fraticulose CetiaHie without 
finding them m^paiahlY related to fohiueous foi-m? and these latter 
pass inaenmbly into that Parmelioid type, the vaned expressions of which 
make up the great hulk of the genus. The relations of the plants before 
us to Parmelia are yet, for the most part, practically without diflonlty ; 
hot the remark seeuK certainly le^ true of the relations of certain Pamie- 
lifB to Cetraria. Here however, not to refer again to Schterer's sweeping 
ju%ment, corrected later hy himself, the question may he raised if too much 
has not l)een made of the alleged distinction in the spennogonee. It is 
difficult, in a full view of the lichen, to appreciate the real difference in thia 
respect which,accordiug to Nylander, should refer Pa/njeitoJ'e«'7ien,Tuck- 
erm., to Platysma of the former writer. And the case is perhaps only less 
clear as reepeeta Farmelia Fahlimansis. So closely related is this plant 
to P. stygia, and so considerable is the amount of yariation, as in all other 
respects so also in the spermogones of each, that, pi-actical and useful as 
the asserted distinction nndoutitedly is for the most part, there is perhaps 
some reason for the suspicion that it does not always hold good, and that 

even this criterion is insufficient to separate the species. Cetra/ria chry- 

santJia. Tuckerm. Suppl. 1 (Amer. Journ. 8ci. 25) p. 423 (Platysma septen- 
trionale, Nyi. Syo. 1, p. 316) an arctic liohen which Mr. Wright first found 
fertile in Japan, has the hahit and size of the wide-lohed condition of 
C glauca, hut differs conspicuously m colour. 

The European GetraricB are almost all known to he also North Ameri- 
can, and a considerable part extends into Northern Asia; but we possess 
several unknown to Europe, and a larger proportion, including some of 

the most remai-kahle forms, ia peculiar to Asia. C. trisUs is supposed 

hy Dr. Th. Fries (lAch.-Arct.) to be scarcely known beyond the European 
arctic regions, and he cites J. Vahl to the effect that he never saw it in 
Greenland. It is however reckoned by Hooker (Append. Frankl. Nan-, 
p. 762) among the lichens collected by Richardson in the ' BaiTon Grounds ' 
of Arctic America, C. odontella was reckoned hy R. Brown an inhabit- 
ant of Melville Island (Parry's Ist Toy.) but what Mr. Babhigton has 
sent me as 0. odonteUa of Melville Island, is, I think (the specimen is in 
fragments) C. Iskmdiea i>. Deliscei. Bory sent out Newfoundland speci- 
mens of the same lichen (Herb. Kunth) as C. odonteUa; and these led, in 
the absence of the true plant, to the reference to it -(in Syn. Lieh. N. Eng. 
p. 14) of other arctic American specimens (Herb, Hook. Herb. Grev.) ol 

the cited variety of C. Islandica, which is very distuiet. 0. lacunosa. 

Ach,, a very common North American lichen, known to me however onlj 
as growing on trees and dead wood, has lately been recognized (Th. Fr, 
1. c. Nyl. lAch. Scand. p. 289) in rocft-apeeimens, which were also infertile, 
of the coasts of Norway. C. dliaris, Ach., a widely diffused and abund- 
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aot Nortli American lichen, which Nylander attributes also to Peru, is, to 
trust to a siugle fragment in the eollectioD made by Mr. Wright, a native 

as well of Japan. C. chrysantha, Tackerm., is auother species, common 

to North America (where it is oaly known in the western arctlo regions) 
and ffl^ctio Asia ; but first found in fruit in Japan. — —And if the writer ( 06s. 
IMh. in Proceed. Amer. Acad. 6, p. 398) has not en-ed in his recognition 
of Bill. Muse. t. 82, f. 4, the curious C. Bichardsonii, Hook., is yet another 
Asiatic hchen, having beeu collected hi Siberia, and sent to Uillcuius by 
J. Ammanu. 

v. — ETERNIA, Ach., Mann. 

Manu. Lich. Bohem. Mass. Mem. p, 60. Koerh. Syst, p. 41. Anz;. Catal. 
p. 19. Tb. Fr. Gen. p. 52. Stiaenb. Beitr. 1. c. p. 176. Evemia et Bor- 
rerffi sp., Ach. L. U. pp. 84, 93; Syn. pp. 220, 244. Evemise spp., Esehw. 
Syst.p.23. Evermoi spp., Pr. L. E. p. 19. Tuckerm. Syn. N. Eng. p. 9. 
Parmeh£e8eet,,Mey.Entwick.p.335. Wallr.Grerm.pp.490,S26. Schter. 
Spicil. p. 485. ComieulariEe sp., et PhysoitB spp., Scheer, Enum. pp. 4, 9. 
Evemia et ChloreEC epp., Nyl. Syn. 1, pp. 274, 383, t. 8, f 13, 22. Evemia 
(max. p.) Schwend. Futersueh. I. c. 2, p. 157, t. 4, f. 13-15, t. 5, f. 1-6. 

Apothecia acutellfeformia couoava subittde dilatata cyatbiformia, 
di8co thallo dmcolore. Sporee subellipsoidecB, simplices, iucolores. 
Spermatia oblonga 1. bacillaria, apicem versus alterum 1. utrumque 
fusiforaii-iDCraaaata, vel cylindricaj sterigoaatibua pauci-articulatis. 
Thallus frutiouloaus dein pendulua, aagulatus vel foliaceo-compressus, 
mollis, medulla stnppea, rarissime (quoad nostras) passim indurata. 

However closely approached by some aberrant Parmelieine types, as 
Parmelia Camtschadalis (Aeh.) Eschw., and JEvemiopsis, Nyl-, the posi- 
tion of the former of which, at least, is put quite beyond doubt by the 
similar lobation observable in our P. perforata, v. cetrata, Nyl., there can 
he no question that the four lichens which make up Ecernia, as now gen- 
erally understood, are genuine members of the Usneei; and in closest 
relation to Cetraria, Dactylina, and Bamalina, on the one hand, aa to 
Xlsnea, on the other. Flatyswia evemiellwm, NyL (Hook, et Thorns. Serb. 
Ind. Or. n. 2062. Evernia Stracheyi, Babingt.) may be s^d perhaps to 
be stiU in question between Cetraria and Evemia. And E. vulpina must 
be admitted to mediate, aa well in general habit as in an iniportant detail 
of thalline structure, between the other northern species and Usnea. 

The induration of the medulla, upon which character, first fully indi- 
cated by Tulasne (Jifdws. p. 27) Nylander separates E. vulpina as the type 
of his GMorea, is yet sufficiently imperfect and irregular in that species ; 
but assumes a much greater regularity in some of the lichens associated 
by him with it. These lichens are for the most part only imperfectly 
known ; but may be said, aa respects at least four out of five of them, to 
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oft'er what may well appear the struofcure ol' Usnea with much the iiahit of 
Evernia; the Everuiiae habit being howeyer, hi two of the species (K Ca- 
nariensis, and S. Foeppigii) coaflned to the apotheeia; and the thallus, in 
these species, being esternally also best comparable with that of certain 
Umeis. With all which, looking doubtless towards the separation of 
GMorea, the rank of the new group is by no means as clear as its differ- 
ence. And it is worth coosiderhig that another first step in the traositlon 
of JSvemia into Ifsnca is taken within what is imiversally accepted as 
Hvemia itself; in the strikingly Usaeoid E. divaricata {Usnea flacdda, 
Hof&Q.) the string-like medwMa of which differs only in the degi'ee of 
coherence of the filaments that make it up from that of Usnea. 

In view of the structural modification ;iust considered, it cannot sur- 
prise us to find Bvernia losing at length that softness which has always 
been taken for one of its charaoteriBtical featm'es. The change is suffi- 
ciently evident in older as compared with younger portions of E. vulpina; 
and in a not altogether dissimilar hchen of the Himalaya (Hook, et 
Thorns. Herb. Ind. Or. n. 173], Ohlorea cktdonioides, Nyl.) the hom-hke 
medulla of which makes up almost the whole of the thallus, this is in fact 
rigid. 

All four of the well-known northern species are found within our ter- 
ritory. E. dwaricaia is confined to the Eocky Mountains, where it was 
first detected by Mr. E. Hall. E. vulpina is also confined to North-western 
America, where it is exceedingly luxuriant on the coast, and extends east- 
ward, though here only infertile, as far as the Black Hills, Nebraska (Dr. 
Hay den). 

TI.— TJSWEA (Dill.) Aoli. 

Ach. L. U. p. 127 ; Syn. p. 303. Eschw. Syst. p. 24, Fr. S. O. V. p. 234, 

sp. excl. ; L, E, p. 17. De Not. Framm. p. 26, Tuckerm. Syn. N. Eng, 

p. 7, sp. exd. SehEer. Ennm. p. 3. Tulasne Mem. sur les Lich. p. 27. 

Norm. Con. p. 11. Mass. Mem. p. 72. Speersehneid. in Bot. Zeit. 1854, 

pp. 193, 209, 233, t. 7. Koerb. Syst, p. 2. Schwend. Untersuch. 1, c. 2, 

p, 110, 1. 1,3. Th. Fr. Gen. p. 47. Stizenb. Beitr. 1. c. p. 177. Par- 

meliie sect., Mey. Entwick. p. 335. Wallr. Naturgesch. 2, p. 355; Fl. 

Crypt. Germ. 1, p. 541. Eschw. Bras. p. 226. Schser. Spicil, p. 499, 

Usnea et Neuropogon, Nyl, Syn. 1, p. 266, t. 8, f. 7-12. 

Apotliecia orbicularia, peltata, disco thallo subconcolore, 1. rarissi- 

me discolore. Spone snhellipsoideie, simplicea, incolores. Spermatia 

bacillaiia, apieem versus altermn fusjformi-iocrassata, vel cylindrica; 

sterigmatibus subsimplicibus. Thallus fruticulosus deia pendulus 

filamentosusve, teres, undiqne aimilaris, medulla duplici, interiori 

indurata axem sistente llgnosum, ezteriori stuppea. 

The modification of thalline structure upon which, taken in connection 
with the colour of the apothecia. Noes and Flotow distinguished their 
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N&v/fopogon Poeppigii {Linnwa, 1834, p. 495) at onec i m L x and 
Usnea, remaina good ; and we may either accept the de? elopmeat of the 
geuerie conception, emharrassed though it may be hy m ch tliat a atill 
uueertaiQ, in Chlorea, Nyl. ; or, the rather, associatiUa with the =!o th 
Americau lichen (Poeppig, i« /wrii. Kunz.!) the far from dias m H Ever 
nia Canarmtsis, Mont. (CMorea, Nyl-) prefer to refer b th to an emended 
JSvernia. But the other comstituent of Neuropogon (N a imnar us 
Nees et riot.) still retained by Nylander, is, howeve i eemg n the 
aeleeted charactera with the flrat, reidly alien to it; ind must eatin 
with whatever marked difference, in fact an Usnca (U I ir at t 

(Jacq.) U. melaxantJta, Ach.). The plant reaches its peite tiou onlym 
the austral regions of the earth; and the arctic form (found here at Mel- 
ville Island, and in Greenland) Is unknown in a fertile state. 

The species of Usnea are very widely diffused. Of the nine recog- 
nized by Nylander (S^n.) as well under Neur<^ogon as Usnea, three only 
of which are European, we possess six. Half of these were first described 
from North American specimens, but have proved since to have a much 

wider raoge. U. barbata, a,florida (the var. campestris, a, of Schter, 

Bpicil. p. 504) passes into a pendulous condition (v. campestris, y, Schter. 
!. c.) often suffteiently distinct, and recognizable as the var. ceratina; 
which the Swiss lichenographer has perhaps well restricted to re^ona 

(ietoo thoao occupied by the other pendulous varieties. U. trichodea, 

Ach. Meth. p. 312, t. 8, f. 1, was described from a Nova Scotia specimen, 
bat has been extended hy Achariua and Nylander to cover plants from 
various regiona. The Uchen of our northern mountains which seems 
referable here, appeara tolerably distinct, though the 'naked margin' of 
the apothecimn ia not to be depended on ; but southward (from New Jer- 
sey to Texas) we have another, and often larger, allied form, similar 
enough in some of its states to the northern plant, hut in others approach- 
ing closely to U. longissima; to which speciea indeed Nylander now (in 
Frodr. Fl. N. Gran. p. 14, not.) refei-s Acharius's own U. trichodea [L. U. 
p 626) fiom the Cape of Good Hope. Both the species last-named are dia- 
tmRuishable from filamentous forms of U. barbata by their always epapUlate 
thillus U. cavernosa, Tuckerm, in Agass, L. Sup., Append, (since pub- 
lished aa U. lacunosa, a ms. designation of WOldenow's, by Nylander, 
S^ ) pioves to extend throughout North America, and has also occurred 
at the straits of M^ellan (Commeraon !) as well aa in Polynesia (Picker- 
mgl mWilkesExped.)andinth6EastIndies(Herb. Hook. !^ Herb. Hook, 
et Thorns, n. 1718, b I). It ia readily recognized by its pitted thallus. 

fiadiate apotbecia are probably common to all spedes of Usnea; and 
the character must be allowed then to posaeas aome value. U. trichodea 
and U. aurantiaco-atra are neither of them exceptions, aa has been sup- 
posed; and the close resemblance of U. Jamaicensis to the former of 
these, and of U. Taylori, Hook. f. (the only two UsneiB recognized by 
Nylander in which I have not myself observed the feature) to the latter. 
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makes any importaEfc difference in this respect certainly uiililtely. Heroin 
also Evernia vulpina, as eslaibited especially ia its finest kiiowa condition, 
on our Pacific coast, conapicuoualy illustrates the transition of its own 
generic type into Usnea. 

TIT. — ALBCTORIA (Acli.) Kyi. 

Nyl.Syn.l,p.2??,t.8,f. 16-18, 20-21. Anz. CataJ. p. 9. Tuckerm. Licli. 
Calif, p. 13. Comicularite epp., et Alectorise spp., Ach. L. U. pp. 120, 
124; Syn. pp. 291,299. Comicularife spp., et ETemiie spp., Eschw. 
Syst. pp. 20, 33. Evemije spp., Fr. S. 0. V. p. 236 ; L. E. p. 20. Tuck- 
erm. Syn. Lich. N- Eng. p. 10. Pannelise spp., Mey. Entwick. p. 335. 
"Wallr. Fl. Crypt. Germ. pp. 530, 540. Seh^r. SpicU. p. 499. Coniicrr- 
larife spp,, 8ehier.EQ(un.p.5. Bryopogon,Koerb.Sy8t., p.5. Sehwend. 
TJntersucli. 1. o. 2, p. 144, t. 3, f. 1-29. Bryopogon, Alectodse sp., et Cor- 
niculariEe sp., Koerb. Parerg. p. 4. Bryopogon, Alectoria, Cornicnlai-iaj 
sp., et Oropogon, Tli. Fr. Gen. p. 48. Alectoria et Oropogon, Stizenb. 
Beitr. I. c. p. 176. 

Apothecia scuteD^efoniiia, innato-aessilla, disco thallo disoolore. 
Spoi'^e ellipsoideie, simplices 1. rarisaime murifocmi-multiloculares, 
fuseeseentes I. s^epius decolores. Spermatia bacillaria, apicem ver- 
sus uti-omque fusiformi-incrassata ; sterigmatibus pauci-articulatis. 
ThjJlus fruticulosus filamentosusve, teres, undlque similaria, intus 
stuppeue 1. subinanis. 

The lichens brought together in Alectoria, Nyl., though sufficiently 
congruous in habit, and recognized as congenerical by Piies aad by 
Scliserer, and, in the important respect of the anatomy of the thallus, by 
Schwendener, appear yet to be representatiye of distinct spore-types, and 
have thus come to be considered as constituting, in the opinion of some 
recent lichenists, no leas thfm three genera-. — Bryopogon, Mass., Koerb., 
emended as respects the limitation of the spores in size by Th. Fries, 
iucluduig the species with colourless spores, or of the type of A.jubatai 
Alectoria, De Not., those with brown spores of the type of A. ochroleuca; 
and finally Oropogon, Th. Fr., represented only by the South American 
A. Loxensis, in which the brown spore attains to its final organization. 
It appears however scarcely open to question, with those who recognize 
(as we must here) that Acoliy/m includes species with ''simple, '•'bilocn- 
lar, '>if we accept A. Javamcum, quadrBocular, and lastly, in Europe at 
least, muriform-plurilocular spores, or who recognize simple, bilocular, and 
quadrilocular spores in CcAiciwm, that the spores of Oropogon offer no 
greater difference from those of Alectoria, De Not., than those of AcoUum 
JVotorisii from those of j1. Bolanderi; it 'being understood that the last- 
named lichen is in every respect as strictly congenerical with A. Califor- 
nicum, as is CaUcium paroicttm with the aualogOMly difforenced C. corp- 
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nellum. Nor would it be surprising, in view especially of Conioci/be, 
should apeciea of Calidum be yet found to occur, the spores of wbloli 
ahould be deacribable as colourless ; but it is far from necessary to sup- 
pose a Gase in order to explain, as probably ouly deeolorate, the colourless 
aporea of Bryopogon; facts sufficiently illustrative of this being by no 
means uocommoQ. And these facts, and others already touched, and to 
be touched upon hereafter, point not doubtflilly, if we mistake not, to 
something like a nUe,— that colour or the want of it being assumed to be, 
however important, an uncertain element in apore-history, and the ulM- 
mate or highest attainable conditioo of a type of spore being assumed to 
include, potentially, all the steps of the preceding process of evolution, 
such ultimate state may be expected to afford. In its total history, an 
index to the apore-modiflcations possible within the whole circuit of the 
natural group or genus to which the species furnishing the ultimate con- 
dition belongs. Bnellia petr^a and our B. oidalea are eases in point. 
Both offer the highest (muriform-multilocular) state of the brown type of 
spore, and, in the freely exhibited process of gradual evolution of this 
condition, both foreahadow or repeat every spore-modifloation conceivable 
within the limits of Buellia; and indicate as well the real, deeolorate 
nature of some spores which, from a leas comprehensive point of view, 
might well seem to be typically colourleas. Alectoria Loxensis {r6e) Nyl. 
(Lindig Herb. N. Gran. n. 2571. Oropogon, Th. Pr.) should seem then to 
be to A. ochrolettea much as Buellia petrcea to B. coracina, in which last 
the spores (Moug. et NestL n. 463) are commonly simple ; and the appa- 
rently colourless apor^ of Alectona sulcata {L6v.) Nyl. [Si/n. 1, p. 281, 
t. 8, f. 20) should be as open perhaps to anothei explanation is the etiually 
colourless but in fact deeolorate ones of BweWia af»o aZ6a v cidorosjrma, 
Ny!. (GatiMaria, Eoerb.). The general question thus opened, which is 
important in its bearing on the validity of mioy higely accepted genera 
of Massalongo aud other more recent hchenogripliei's, will be further 
considered in the progress of this woik SufQce it for the piesent to add 
that taking into accoimt at once the apores of Alectoria nigt n,ans, Nyl., 
as defined and figured by him (lAcb. Scand. p. 71 ; . S^n. t. 8, f. 17) and 
the exceedingly close (if not questionable) relation in which the lichen 
stands, in every other respect, to A. ochroUuca, it will be as diflcult to 
refuse to make it congenerical with the last, as, in that case, to exclude 
A. jttbata, ifcc., from similar relationship. 

Of the e^ht species reckoned by Nylander (S^n.) four are conunon to 
the colder regions of the northern hemisphere, and one is ^culiar as yet 
to North Western America. Of the other three, two are natives of the 
mountains of India; and the other of those of South America. A. diver- 
gens (Wahl.) Nyl-, is certainly far better comparable with A. jubata, a, 
bicohr, and A. ockrol&uea, a, than with Getraria aetileata; notwithstand- 
ing a degree of external reaemblance to the latter. The apotheeia of this 
arctic Uchen are very little known, and have been fully described only by 
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Nylandor (ia Prod. Fl. N. Gran. p. 14, not.) who observes in connection 
with this full revision of the plant that it makes no slight approach to the 

sfjU embarrassed CetraHa tristis. A. Fremontii, Tnekerm. Suppl. 1, L c. 

p. 422 {Enemki lAck. Amer. exs. n. 52) diatingnished by its coarser, pitted 
thaJlus, and especially by its larger, yellow-proinose apothecia (exceeding 
at length S'^'°- in width) fromfllamentousconditionsof^.Jwftafa, passes 
yet into slender forms, which, if infeitile, may readily l)e confounded with 
the older species. 

Umea has often been regarded, and with justice, as oonstitntiug an 
extreme, and the highest, of Usneei; themselves recognizable as the 
highest extreme of Parmeliacei, as of Lichens. And though Alectoria in 
fact brings up the rear in the present, hnear arrar^ement, it is by no 
means to be taken for (so to say) a descendant of Usnea. Much rather 
would we regard both groups as parallel lines of ascent to Evemia; 
Usnea takuig its departure ft'om that modification of Evemia which begins 
in E. m^itia; and Alectoria, as represented by its principal type {A. ochro- 
leuca) from E. Pnmastri. Bnt the centre of the fiimily is shared with 
Evemia by Cetraria; and from the last we have in BumtKna a descend- 
ing line, in another direction, strictly analogous to Usnea; as m BoceeUa 
a sufficient contrast and tolerable counterpart to Alectoria. Unlike how- 
ever to Alectoria which we have supposed to constitute a distinct line of 
deviation from their common centre, parallel with Usnea, Boccelln 
descends itself, it might seem, from BamaUna, and partakes with it, to 
at least a certain extent, in its peculiar analogy to Usnea. 



Fam. 2.— PAEMELIEI. 

Thallus horizontalia, foliaceus, expansus (raro adscendns everniie- 
formia, rarlssime alectorioides) cartilagiDeo-membranaceua, subtus 
aormaUter flbrilloBus. 

In nothing perhaps is the far too artificial character of the Method of 
Aoharins more evident than in his attempted co-ordination of the genera. 
The remark is substantially F^e's (Ess. p. xxi.) but this author, though 
he led the way in a more natural arrangement, and gave effect to the 
real afhnity of Umbilicaria, left yet {M6th. lAch. m Ess. 1824) the Pelti- 
gerei between the Usneei and Parmelwi; includmg^lso in the latter the 
genua Sticla. As Fries understood Farmelia {S. 0. V. 1835. Lirji. Eur. 
1831) no other disposition of the Peltigerin remained open to him; and he 
also arranged the latter between the former and Usneei. When however 
the sections of Parmelia, Fr., gained gradually acceptance as genera, 
some reconstruction of the relations of all these groups might well have 
been looked for; and had been in a measure anticipated by Fries himselfi 
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aa well as respects the true place of Umbilioaria (X. E. p. 348) as espe- 
cially iu hia consideration, some yeai's later {Fl. Scan. 1835) of the transi- 
tion of Cetraria into Parmelia. But important as were these suggestions, 
they remained without fl.-uit ; and it woe thus left to the writer of this 
(Lioh. Calif. 1866) first to give ftill expression to the view that the Par- 
melid are, in every respect, immediately contiguous to the Usneei. 

Some of the more ohvious points of contact of the two femihes have 
heen noticed already; and all are well known. Borrera, Ach., was made 
up of members of both : and the difficulty wliieh the fkther of Lichenog- 
raphy found in distinguishing really aJien types remained, after Eschweiler 
had emended, and Fries had finally (L. E. pp. 75-8) reduced the genus ; 
recurring in the emended Evemia as well of Fries as of Eschweiler; and 
perpetuated to this day in Tomabenia, Trev., and Blasteniospora, Ti-ev. 
[Tkeloschistes Th. Fr.) both of which are still recognized by some as 
Umeei. The even more striking fact that so marked a fruticuiose lichen 
as Cetraria tristis is yet in question between Usneei and Fa/rmelia, has 
been considered in its place. And against all this, aud the general evi- 
dence fi'om structure, pointing at once to the superior affinity of SUata to 
JPeUigerei, and to the more central and higher place, in the tribe, of the 
latter, as compared with the Parmeliet, there is possibly nothing to set, 
beyond a cei'tatn superficial resemblance in certam Cetrarirs, to Nephroma. 
There is no doubt of tliis resemblance ; especially marked In 0. Stracheyi, 
Bab. (Hook, et Thoms. Kerb. Ind. Or. n. 2074, 2090. PlatpsmattepJiromoi- 
(fes,NyL Emun.) and accompanied in this species also.as inO. leucosUpma, 
L6v. {Sticta Watlicliiama, Tayl. Herb. Hook.) and, if I mistake not, in 
G. dtrina Tayl. [C. Teysmmmi, M. et V. de B. Herb. V. d. Bosch) by 
the surprisir^ anomaly of what appear to be eyphellce; but it sinks into 
insigniflcanoe before the generical, and higher differences. 

The centre of the Partneliei is seen to be Parinelia, of the colourless 
series ; flllhig here the place which is occupied by four genera in the Usneei, 
and offering analogues, we had almost said, to each. From Parmelia devi- 
ates TlidoscMstes, of the same series, the analogue of Mainalina; while a 
adU greater divergence in the same direction is exemplified in Speerscltneid- 
era, wliich it seems possible to consider as in like relation to Bocceila. In 
the brown series, on the other hand, the place coiTSsponding to TMlos- 
ckistes is taken by Physda, ilie analogue here of AlecUyria in the Usneei; 
and finally by Pyxine; an extreme and aberrant type, anticipating, as, 
respects the fruit, the similarly esceptional, next succeeding family. 



VIII.— SPEEESCHKlilDIiliA, Trev. 

Trev., cit. Stizenb., infra. Physoia sect. 3, Tuckerm. Obs. Licb^ 1. c. 4,. p. 
388. Nyl. Syn, 1, p. 413. Physcia sect. 3, Stizenb. Beitr. 1. e. p. 173- 

Apothecia iseutelteformla. Spora ex eilipsoideo oblongfe I, dae- 
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tyloideiB bi- rarius quadriloeularcs incolores. Spermatia obloaga; 
sterigmatibuspauci-arfciculafcis. Thallus tereti-compressus, dichoto- 
mo-ramosissinms, implexua, appresaus, cartjlagineo-coriaceua, flbrUlia 



An ambiguous lichen from rocks in western Texas, where it was dis- 
covered by Mr. Wright. The appressed-orbicular habit, comparable with 
that ofl«n exhibited by Parmelia lanata, but more regular, associates it 
with the Parmelwi; and it possesses, in fact, some general, but auper- 
flcial resemblance to narrow-lobed states of Fkt/scia aquUa, v. detonsa. 
TaMng Fhysda, as arranged by Nylander, to include the variously con- 
trasted groups distinguished here as ThekiscMstes and Fhysda, the plant 
before us may not appear iH-pIaced between these groups, though their 
reaJ point of transition may be rather to be sought in P. intricata (Desf.) 
Sciiser. The almost terete, or at length compressed-terete, somewhat 
two-edged thaUus of the Texas lichen is neither, however, foliaceous, nor 
much better comparable with the conatrictetl types of Fhysda (P. mtri- 
cata; P. eiliaris, v. angustata) from association with which moreover the 
structurally distinct spores (as we must here regard them) at once sepa- 
rate it; as they do aleo, the want of any other features of resemblance 
being taken into consideration, from Theloscldstes. As it is here placed, 
a certain analogy with Boccella is suggested ; and, at the tips of the thal- 
lus at least the plant, though much more delicate, is really comparable in 
habit with some slender, much-branched forms of R. pkffcopsis; while 
the spores, though rarely exceeding the bilocuiar stage, occur in a more 
developed one, also suggesting Boccella: with which genus it yet shai'ply 
contrasts in the anatomical features of the thallus. Spores 0.009-0.014 
millim., long, by 0.0035-0.0055 miilim., wide. 

IX.— THBLOSCHISTES, H"(»i-m,. emend. 
Tuckerm. Lich. Calif, p. 8. Tholoschistes soctt. A, B, Norm. Con. p. 16. 
Borrerie, Comiculariie, Dufoureee, Parmehte, et Lecanor® spp., Ach. 
L. TJ. ; Syn. Evemite spp., et ParmeUa sect. D (Xanthoria) Fr. S. 0. 
T. pp. 236, 243. EvernisB spp., et Parmelite sect. 1, spp., Fr. L. E. 
pp. 27, 72. Comicularite sp., PhysciiB spp., et Parmeliie sp., Schter. 
Enum. Blaeteniospora. Trev,, cit. Mass. Tomabenia, Physcite spp., 
et Candelarite sp., Mass. Mem, pp. 41, 146. Koerb. Parerg., pp. 20, 
37, 62. Physcia seett. A, a, B, b, Nyl. Prodr. Gall, p. 59; Syn. 1, 
p. 406, t. 8, f. 49, 51-2. Physeia sect. 1, Tuckerm. Obs. Lich. 1. c. 4, 
p. 384. Theloschistes et Santhoria sect. A, Th. Fr. (Lich. Arct. p. 66) 
Gen. pp. 51, 60. Physeia, Mudd Man. Brit. Lich. p. 111. Santhoria, 

Stizenb. Beitr. 1. c. p. 173. Structuram exposuemnt Tulasne, Mem. 

pp. 16, 43,60, 144, t. l,f. 1-7; Schwendener, TJntersuch. 1. c. 2, pp. 
158, 168, t. 5, f. 16, 17 et 3, pp. 154, 160, t. 8, f. 10-13. 
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Apothecia acutellEoformia, disco luteo-auraotiaco. Sporio polari- 
bilooulares [rarissime, in sp. esot., quadriloculares] incolorea. Sper- 
matia ellipsoideal. oblouga; sterigmatibusmulti-articulatis. Thallus 
foliaceus squamulosusve appressus, aut adscendeiis evermEeformis, 
cartilagineo-membranaceus; plerumque flavicaiis. 

Ideally considered, the polar-bilocular spore may b 
mediate between the brown tjpe, and the less highly org 
one : in nature however, the first is, on the whole, as distinct as either of 
the others ; and the groups charaeteiized by it are also curiously marked 
by external featm'es of differeaee. We caimot but adopt the oldest name 
for the group now before ns, which, as here limited, becomes exactly 
equiTalent to Xcmtiioria, Stiaenb. ; and brings together the species repre- 
sented by Lichen parietinus, whether octosporous or polysporous {Xan- 
thoria, A, Th. Fr.) and those of which McUen chrffsophthalmtis is taken 
for the type (TkeloscMstes, Th. Fr.)- Widely as authors have differed 
with respect to its constituents, the genus, so taken, is, notwithstanding, 
in several respects, a natural one; distinguishable readOy from the other 
members of the present family, and, hy its typically suMoliaceous thaUua, 
separable as well from Flaeodium, of the Lecanorei. It is indeed at once 
seen that the squamulose conditions of T. paHetinus (from some of which 
conditions T- c(mdela/nus widely differs only in its polysporous thekes) 
cannot be for separated from their foliaceous type; nor do the ascendant 
species {T. chrysi^Mhalmus, the key to T. cymbaliferus (Eschw.) and T, 
villosus) diverge from this, other than were beforehand conceivable in a 
group so near to TJsneei, and especially to Samdlina ; or other than (ex- 
actly) analogously to the ascendant varieties of Physeia speciosa and P. 
cUiaris : — but the case is possibly less clear as regards the relation of 
FlacoMum. There is yet no doubt that Placoditim elegans, whatever 
resemblance may be found between its finest conditions and Theloschistes 
parietinus, is yet a member of another group ; or that this other group 
ja related to Tkekischistes, precisely as Lecanora, as here taken, is related 
to Parmelia.' 

Of the eight species, referable here, reckoned by Nylander (%«.) the 
two foliaceous ones (T. pavietinus, T. ccmdelaritts) are widely diffused, 
and belong at once to tropical and boreal, as well as austral latitudes : 
the remEunder are natives of the warmer regions of the earth ; only one 
(T. cAr^sopfttAaiJMMs) extendii^ far beyond them. But it is certainly 
probable that the number of species, as given, and generally received, is 
in f^ct too large. It would not indeed be practical to attempt to revive 
(ececept. eaxip.) the criticism of WaDroth (NaturgescA. 2, 333) Mid Meyer, 

' This did not escape Nonnan; wlio, as he oomliined Flaeodium (DC.) Naeg. 
and HepB, with iiis Theloschistes, ooaaiatently also reduced Lecamra (including 
Sqtiamwria, DC.) to liia Parmeiia. (Cob. p. J4. 
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and to rednuo the group to raoclifleatioue of but two specific types ; T.^a- 
rietinus i-eclaiming T. canddarius, aad T. dtrpsophthalmus fceing forced 
to inolude the whole of the ascendant cluster; — tint no doubt this criti- 
cism has its rights. It appears impossible, in any large Yiew, to estricate 
" Physdajlaviams " from the web of recognized varieties of T. eJirysoph- 
tltalmus; or clearly to distinguish Physcia liypoglauca, Nyl. (Lindig 
Herb. N. Gran. n. 22, 2595) however interesting in its spores, from the 
same. And Bufourea flammea, Ach. (Thysda, Nyl.) as exhibited hi the 
instructive specimens of Dr^ge, and interpreted by Laurer (Serb. Sender) 
is only an instance in the present genus, and in T. partetimts, of a thai- 
line anomaly, of which both the nest succeeding genera exhibit marked 
and yet satisfactorily determinable examples. Nor is this the only proof 
that the foliaceous centre of Thelosehistes is itself conditioned by the 
same ntsus to ascend which mai'ks the whole group ; and relates it so 
intimately to the Usneei. 

The species, etc., reckoned in the author's Synopsis, were revised in 
Obs. lAch. (1. c.) and those added which are found only southward of the 
limits of the earher enumeration. Among these are the elongated condi- 
tions of T. chrystypMluiimus {Borrera ptibera, and K. fiavicans, Ach.) 
which, as respects the pubescent state, and the wholly smooth and esore- 
dlate one, are confined to our estreme southern States and California ; 
where only, with us, the lichen is fertile. Sorediate (sterile) forms, which 
are not deficient at the south (Galveston Bay, Texas, Mr. Eavenel) occur, 
however, also far northwai'd (Nantucket, myself; and even Newfound- 
land, NyL Syn.) but without doubt only in maritime districts. T. pari- 

etimts, V. lychnejts, occurring with us precisely as in Europe {Physeia 
controv&rsa, Mass., Koerb. p. 38) is a well-marked and elegant lichen, al- 
most fliS deserving of specific distinction, one should say, as T. candela- 
rim; but yet running very close, in its narrower and smoother state, to 

the V. polycarpus of the species first named. T. parietinus y. Fin- 

markkus. Ach., {Borrera pygmtsa, Bory) commonly associated, as, an 
ascendant form, with the variety just considered, has occurred in Alaska 
(Dr. Kellogg) and proves to he common on the coast of Califoraia (Bo- 
lander. T. parietinus y. ramulostis, Tuckerm. Lich. Calif. (Physda 

pariet. v. ramulosa, Obs. Liek. 1. o.) is a curious and easily distinguish- 
able CaUfomian hchen, combining, with semi-terete lobes, much of the 
aspect of T. candelarius with the thekes and spores (and chemical reac- 
tion, with potash) of T. parietinus. 

X.— PAEMELIA, Aeli., De Not. 

Parmelia, De Not., cit. Mass. Mem. p. 48. Th, I'r. Lich. Arct. p. 51 ; 
Gen. p. 58. Mudd. Man. Brit. Lich. p, 92. Panneli£e spp., et Borrera, 
Dufourefe, et Comiculariie spp., Ach. L. TJ., Syn. Parmelia sect. Im- 
bricaria (spp. citiin. excl.) Fr. L. E. p. 57. Tuckerm. Syn. N. Eng. 
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p. 23. Parmslia Ot Mencgazzia, Mass. Noag. p. 3. Parmelia, PlJitys- 
matis epp., et Squamarife spp., Nyl. Prodr. ; Syn. 1, pp. 375, 309. 
Imbricaria et Meaegazzia, Koerb. Parerg. p. 23. Imbricaria (I. tristi 
exel.) Anz. Catal. p.25. Parmelia (Evemiopsi escl.) et Anzia, Stizeab. 
Beltr. 1. c. p. 174. 

Strueturam desoripseriiat Talasne, Mem. p. 139, t. 3, f. 18-23; 
Speersclineider, ia Bot, Zeit. 1854, pp. 4S1, 4S9, t. 12; Schwendener, 
Untersueh. I. c. 3, p. 157, t. 8, f, 3-^. 

Apothecia scutelteformia, subpodicellafca. Spoiw ex ovoideo 
ellipsoideje oblongseve, simplices, incolorea. Spermatia oblonga me- 
dio constdcta apicibus plerumque acutJs, raro acicularia; sterigmat- 
ibus pauci-arUculatis 1. subsimplieibus. Thallus Miaceus, lobato- 
laciniatus, appressus, raro adscendeaa everniffifonnis, rariasime con- 
strictua ffliformis, submembranaceus. 

Of the (fifty, more or less) conspicuous forms belongiug to this genus, 
nearly two-thirds occur within our territory. The central, typical char- 
acter of the group is indicated by the marlied predominance of horizon- 
tal forma ; but its near relation to the preceding family is also evident, not 
only in the depressed Cetrarite, but in its own tendency, observable in 
every well-deyeloped subdivision, topa^ into ascendant, everaioid states. 
Considered in its full extent, the subdivision represented by P. Icsvigata 
may be taken as exbibiting most fully the generical type. Tliis species 
touches, on the one hand, au American Uchen (P. cetrata, Aeh., itself a 
state of P. ^rforat^) and through tliis is immediately connected with P. 
perlata, whioh, though looking rather away from the present genus 
towards Getraria, ie yet of all others most remarkable for size ; while, on 
the other, and in its own line of differentiation (analogous to the specific 
evolution of Physda spedosa as here taken) we have an elegantly diver- 
sified series of Parmehine forma, passing at length into Physeioid (P. 
physckMes, Nyl., the same it should seem with P. pinnatifida, Serb. 
Berol.) and finally, in P. Gamtschadaiis and its variety Americana, NyL, 
now shnulatiug Uvernia fltrjuracea, and now even Pht/scia speciosa, v. 
ImcameJa. And it adds still fiirther to the interest of this subdivision, 
that, thongli normally glaucescent, it often oversteps its series, and ap- 
pears in ocin'olenoons forms. Such are P. {perlata) laUssima, v. flavida, 
Nyl. (Lindig Serb. N. Gran. n. 740) as also a similarly marked condition 
{P. perlata v. flavicans, Lich. Calif.) from California (Bolander) the last 
comparable rather with oonunon states of P. perlata except in the 
larger spores; and one also (occurring from Harper's Perry in Vir- 
ginia to Louisiana) with the other pecuUar features of P. crimta, Ach. 
Nor is this tendency to an intenser coloration confined to the cetrarioid 
wing of the group of species before us ; being also mai'ked in P. Usvigata 
V. sinuosa, Nyl,, and iu other varying, tropical foiins, as P. redttcens, Nyl. 
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(Lindig Serb. Jf. Gran. n. 799) as well as in a corresponding coniMtion 
of P. tUiacea (v. flavicam, Tuckenn. in Wright Idch. Gtib. n. 74). And 
what fe possibly quite aa remarkable ia the aimilar change of color of the 
meduhary tissue in P. sidphurata, Neea and Flot., P. auruknta, Tuek- 
erm., and P. isidiocera, Nyl. Tbe evemioid revergence of this subdi- 
vision is observable also in P. perforata; which, in the Tar. cetrata, Nyl., 
passes, more or leas, into narrowed, many-cleft, channelled lobea, compar- 
able often, apart from their type, with nothing tout P. CamtscMdalis. 

And it is with the same extreme type of Parmelia that one is tempted to 
compare the elongated, las forms of P. phi/sodes. That this species is 
near akin to P. colpodes (Amia, Stizento.) cannot weU be denied; but the 
anomalies and contradictions of the clust-er, so couatituted, are unexam- 
pled in the genus. 

But the accumulation of marked features which distinguishes the 
gronp here typified by P. Itevigata is not yet complete. P. saxatUis and 
its nearest allies belong to the group : and, in a well-known, alpine con- 
dition of the former (v. ompkalohes, Hoffm.) it passes also into the brown 
series ; now very briefly to he considered. We have here, not to more 
than allude to the everniseform P. ryssolea, Nyl. (Biifourea, Ach.) or the 
still more anomalous P. Iwnata, Nyl. (Gomicularia, Ach.) so distinct an 
approach in P. FaMifmemis, as respects at least the spermogonea, to 
Cetraria, that the predominantly Parmeliine character of the plant, and 
its admitted, close affinity to P, stygia, have proved insufttcieut, with the 
most learned lichenographer of the day, to retain it in Parmelia. It 
must, however, be admitted that the systematic value of the spermogoues 
and spermatia ia extremely uncertain; and an illustration of this is 
afforded by the little cluster of species made up of P. aleurites, P. pla- 
carodia, and P. amMgva. Judged by the spermogooes and their con- 
tents, these species, as Nylander has shown, might almost seem in difft- 
cult proximity to Zecanora § Squat^wria; but the real stress of their 
affinities keeps them, without doubt, in Parmelia. 

P. SMipAw/fflta, Noes and Plot., oceui-s fertile in Louisiana (Hale.) 

P. aunAenta, Tuckerm. SuppL 1, 1. c. p. 424; Nyl. Syn. p. 3S2, distin- 
guished, like the last, by its pale-yellow medullary tissue, occurred origi- 
nally on rocks in Yir^nia, but has been sent to me from most parts of the 

south, and from Illinois (E. Hall.) P. Texana, of the same memoir, 

is soredhferous, and especially comparable with small, amoothish, south- 
em states of P. Borreri; the lobes, in my numerous specunens, showing 
scarcely any trace of that tendency to eloi^tion'^so characteristical of 
the American P. tiliacea (P. seortea ^ labia longtusculis,' Ach. Syn.) 
though the hchen sufficiently agrees with the latter in the spores, and is 

referred to it by Nylander (Syn. p. 383.) P. aleiirites, Ach., Sommerf., 

Nyl., (P. hyperopia, Ach., Imbricaria, Koerb.) isthe/ertifeplantaonamed 
in Syn, Lich. N- Eng. p. 37, and is common in the higher forest (black 
growth) of the White Mountains, very often in company with P. arnUgua. 
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Witli it lias often been confounded, and by Acharius as well, a state of 
the next. ^In JP. placorodia (Acli., Nyl.) the latter anthor has satisfac- 
torily united (iicft. Scand. p-.106) the North American lichen described 
as P. placoroMa by Acharius (Tuckerm. exs. n. 71) with the European 
P. aleurites, v. diffiisa, Aeh. The first of these plants belongs evidently 
to the oetrariffiform wing of Farmelia, and was described as Cetraria 
inSyn. Llch. N. Eng., being wen comparable (except in the spermogoaes) 
with C. ciliaris, on rails, its constant companion, and C. aurescens. The 
other, more unmistakably Parmeliine, and always scurfy, so as to resem- 
ble a good deal P. Borreri, v. ru&ecta, is a common rail-hchen of New 
England, not rarely fertile, at least in the interior. The sporea, as Koer- 
ber (Syst. p. 73) first pointed out, well distinguish this species from the 
immediately preceding. The two, together with P. ambigua, are remark- 
able (Nyl. 1, 0.) for their elongated, cylindrical spermatia. —P. Fendleri 
(Tuckerm. in Nyl, Enum. Gen. Lich. Calif, p. 14. PTMysma, Nyl. Syn. 1, 
p. 309) discovered on eooiferoua trees in New Mexico by Pendler, occurred 
to me abundantly on pines, and rails adjoining in Maryland, and liaa 
been found by Mr. Eavenel (also on pines) in South Carohna, and by Dr. 
Micheuer in New Jersey ; the tree specimens being more lax and diffuse, 
and the raC-lichen with more of the habit of similar conditions of Cetrar- 
ria cUiaris, with which it grows. The plant compares exactly in these 
respects with the original P. placorodia, Ach, (Tuckerm. exs.) and equally 
with that, belongs, as it appears to me, quite without doubt, to Farmelia. 
Spermogones never marginal in the strict sense in which this is true of 
Cetraria; nor in fact differing m any impori:ant respect from those of 
Farmelia stygia. P. oiivacea, Aeh., here as elsewhere is much modi- 
fled in its saxtcoline states (v. proliea, Aeh., Nyl.) becoming at length 
narrowly divided, and passing often into densely imbricated small lobes 
(£ pam^formis), or besprinkled with rounded soredia (f. dendritica, Nyl. 
Imh. ^engelii, Floerk., Koerb.) The last has only occurred to me (on 
granite rocks in the White Mountains, and near Boston) sterile, but the 

smooth form has been found fertile in Vermont (C. C. Frost). P. mol- 

liuseida, Ach., as interpreted by Nylander (P. cMorochroa, Tuckerm. 
06s. lAch. 1. c. 4, p. 383) which represents, in the ochroleucous, that ever- 
niold tendency which we have found in both the other series, is found 
here abundantly in, the lower regions of the Eocky Mountains; as also at 
the Cape of Gtood Hope and hi Peru (Nyl.) I also possess it from the 

Asiatic deserts of Sooagaria (nerb. Spreng). WhatiB P. congmens, 

Ach. , Nyl. t The hchen was originally described from specimens collected 
by Swartz, and he says of it {lAch. Amer. p. 5) that it inhabits trees in 
North America, and, more particularly, in New England. P. congruens 
of Serb, rioerk. (Camtschatka, TilesiM) is possibly the same with 
P. moUiuscula v. vaga/tis, Nyl., now referred by him (ImU. Sco/kA.) to a 
form of P. conspersa; and is, at any rate, a rock-lichen. P. congruens, 
Sprei^. 8yst. 4, 1, p. 286, is, to judge by his own specimen {Herb. Sprer^ 
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in TIerb. "V. d. Boseli) the smooth, North American form of Sticta 
glomerulifera {Tuckerm. exs. n. 105). 

XI.~PHTSCIA (DC, Fr.) Th. Fr. 

Th. Pr. Lich. Arct. p. 60. Stizenh. Beitr. 1. c. p. 173 fP. euploea excl.) 
Physclie spp., ct Imbricarite spp., DC. FI. Fr. BorrerEe spp., et Par- 
meliEespp., Ach. L.F. ; Syn. Hagemseepp,, et Panneliiespp., Eschw, 
Syat. p. 20. Parmelia sect. Physcia max. p., Pr. S. 0. V. p. 243 ; L, 
E. p. 76. Eechw. Bras. p. 194. Tuckerm. Syn. N. Eng. p. 33. Ea- 
genia, De Not. Framm. p. 7. Dimelsena sect. A, et B max. p., Nonn. 
Coo. p. 19. Physcia et Lobaria, Naeg. et Hepp. in Hepp Abbild. 1. 1. 
AnaptyeMa, Koerb., Mass. Mom. p. 33. Anaptychia et Parmelia, 
Koerb. Syat. p. 49, 84. Anaptychia et ScLnamaria, Mass. Symm. p. 74. 
Physcia sect. A, b, et B, b, Nyl. Prodr. Gall. p. 59. Physcia sect. A, 
b, et B, c, Nyl. Syn. 1, p. 406, t. 8, f. 50, 53. Tuckerm. Physc. ta 
Oba. Lich. 1. o. 4, p. 384. Parmelia, Adz. Catal. Sondr. p. 29. Bor- 
rera, Mudd Man . Brit. Lich. p. 103. Phyecia et Tornabenia, Th. Fr. 
Gen. pp. 51, 59. 

Stnictaram expos. Tolasne, Mem. pp. 43, 63, 161, t. 1, t 8-16, t. 3, 
f. 16-17; Speerschneider, in Bot. Zeit. 1854, pp. 593, 609, 625, t. 14; 
Sehwendener, Untersueh., 1. c. 3, p. 161, t. 5, f. 12-13, et 3, p. 154, t. 
8, f. 1-2, 14. 

Apothecia seutellEeformia. Spoi'Ee eHipsoideie, hiloculares [rariss- 
ime, in spp. exot., qiiadri-pluriloculai'es] fiiscffi. Spermatia ellipsoidea 
vel oblonga, sterigmatibus multi-artioulatis. Thallus foliaeeus, 
ramoao lacmiatus, stellatus, aut adscenctenB everaiEeforoiis, aubcar- 
tOagineus 

Diflenug from Parmelia in general habit no less tlian in essential 
characters, ds Fnes flrat pointed out, Physcia is, in tlie same way though 
leas deoidetUj, sepaiable also fi'om TheloscMstes. Sehwendener has 
largely shown the contrast between the confused tiasue which constitutes 
the cortical layer in Parmelia, aud the weU-deflned parenchyma of the 
more strictly foliaceoua-Pfi^sdcc, and the foHafieous forms oi TJteloscliistes; 
while in his exposition of the relative tliicknesa of the same layer, this 
writer has also explained what is no doubt the principal cause of tho pal- 
pable difference between the more membranaceous thaJlua of Parmelia, 
and liie more cartUagineous one of Physcia. It ia^ however, in its rela- 
tions to TheloscMstes that the group before us, typically indeed Parme- 
liine, but exhibiting a more evident tendency to pass into ascendant 
states than Parinelia, is especially interesting, Physcia ciUaris and 
spedosa are to P. steSaris exactly as TlteloscMstes chrysophthalmus to 
T. parietinus; and this is the same aa to aay that the modifications of 
thaUine Btructure (Sehwend, 1. c, 3, p. 155) which should conflim the 
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generical separation of the asconrlaiit fovms (Anaptt/cMa, Koerb. Syst. 
Tomabenia, Mass.) penetrate really, iu Physcia, wHMe the circuit of the 
horizontal ones; — these last (or the horizontal Fhysdts agi'eeing ana- 
tomioally with P. clUaris) being themaolYos reconcilable, as Nylaader has 
shown (Si/n.) with the cluster represented by P. stellaris, through the 
mediation of other states, associable together in every other respect, hi 
P. pulvendenta. 

It was not within the proposed scope of the skilful vegetable anato- 
mist first cited to compare generally the apothecia of Physda and Par~ 
melia, tat Fries had already done this : and it was only left to De Nota- 
ris (Framm. Licit. 1844) to show the uncertainty of the supposed dis- 
tinction between the presence or absence of gonidia in the portion of 
thallus iounedJately under the hypothecium ; ^ and fully to describe the 
spores. By this description the spore-ehaiacter of the genus was shown 
to possess a remarkable precision and unifoi-mity, and no exceptional 
facts offered, to disturb the estimate. That another estimate was how- 
ever possible, might well have been inferred from the ap ore-phenomena 
of other groups ; and such amended valuation has now become necessary. 
If then we look at the biloeular modification exhibited by the spores of 
most Pltysdm as only one of a series of changes accomplished, in the 
process of its differentiation, by the brown spore, the value of this modi- 
fication, in the system, is at once qualified; and there wiU be no pre- 
sumption, but the contrary, a^;ainst the possible occurrence of any or all 
the other gradal dififerences of the same spore-type, within the circuit of 
the same natural genus. And Nylander has described, within the small 
cluster represented by P. obscura, quadrilocnlar spores (P. obscurascens, 
Ny!. Si/n. 1, p. 429) and 6-8-locular, verging on sub-mm-ifoi-m (P. pUn- 
thiza, NyL Ldch. N. Zeal, in Linn. Soc. Loud. Joum. 9, p. 249).* 

About two-thirds of the more conspicuous forma of the genus are known 
to occur withm our territory. As compared with Parmelia, in which 
species extending northward are largely predominant, Pht/scki has a 

1 See the cited memoir under Sagenia obscura and 3. stellaris (p. II) and 
also imder MicasoUa (p- 5) aud Mamalina (p. 33). The variableneBS of tlie point 
inqueetionmiglit alao be illustrated from FarmeUa, and Usnea; but the charac- 
ter has kept its place ia the books, with, few exceptions. On a fnll review of the 
forms of Lecanora siibfusca, Stizenberger {Bot. Zeit 1868, n. 52) has found it im- 
possible, — iu which conclusion, the present writer, having repeated tiia analysis 
with some care, cannot but accord — to allow this feature even specifloal weight; 
L. Farisienm, N'jL (iioft, Jiwd. L'usomnl). in Bull. Soc. Boi. Fi-.f proving to be 
quite Inseparable Scorn the older species. 

' The modifioation of spore- structare eshibited in P. obscurascens is foreshad- 
owed indeed in the spore-history of the ascendant conditions of P. spedosa (Tuck, 
in Wright Lich. Cub. a. 82, 83) as HyUnder {Syn. p. 415) has ftiUy indicated ; but 
it is easy to see that the spores of this uoble species, taken in ite full extent, are 
typioaUy biloeular. 
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southern rangG ; aud tlio recent additions to onr North American Flora 
have been almost wholly southern. P. speciosa passes with us also, as 
within the tropics, into its ascendant forms {v. podocarpaj r. galaetophi/Ua) 
and the last becomes also elongated (v. Teitcomela, Esebw.) but has not yet 

been found in the extremesfc, decumbent state. In like inauner P. stel- 

laris, though its centre is not so clearly tropical as that of the last men- 
tioned species (P. speciosa, v. hypoleuca, Aeh.) yet reappears, if I am not 
mistaken, ui the warmer regions of the earth, in many elegant forms ; of 
which two, — the yar, asfmctea, especially as eharaeterized and dlYerai- 
fled in the form obsessa {Farm, obsessa, Mont.) and the var. Bomingensis 
(Farm. Bomingensis, Mont,, PA, crispa, Nyl-) are found from Carolina 
to the Gulf of Mexico; and the former extends also northward. — — 
P. picta (Sw.) Nyl. (Parmelia applanata. Fee) is a yery distinct, tropical 
species, occurring throughout the country south of Carolina, and especially 
interesting on account of its general resemblance to the next genus ; 
which in one of its species even simulates the apothecia of the Fkyscia. 

XII. PTXINE, Fr. 

Fr. S. 0. V. p. 267. Mont. PI. Ceh. Cuba, p. 187. Nyi. Lich. exot. in 
Ann. Sci. Nat. i, 11, p. 255, not. ; Syn. Lich. N. Caled. p. 20. Tuck- 
erm. Obs. Lich. 1. c. 4, p. 400. Stizeub. Beitr. 1. c. p. 157. Lecidege 
spp., Aeh, L. U. p. 316; Syn. p. 54. Circinaiije spp, F^e Ess. p, 127. 
Leeidea sect. Pyxine, Eschw. Bras. p. 245, 256. ParmeUa sect. 
Pyxiue, Tuokei'm. Syn. N. Eng. p. 35. 

Apottiecia sub-seuteIl£eforiiiia, mos nigricantia. Sporte oblongo- 
ellipsoidese, biloeulares, fuscje. Spermatia oblouga; sterigmatibus 
pauci-arliculatis. Thallus foliaceua, imbricatim iineari-laciniatus, 
subcarbilagineus. 

With a thallus and spermogones comparable in most respects with 
those of Fh^sdapieta, itself extraordinarily differenced by its Mack hy- 
potheeium, we have in Pyxi/ne (which thus anticipates in the present, the 
immediately succeeding femily) the ParmeUa^eons apothecium trans- 
formed into what is, to all appearance, the Lecideine ; even the modifica- 
tions of this altered state repeating those of Leeidea. The development 
of the young fruit is however strictly Parmelieine ; and, carefully ob- 
served, this iruit is seeii also, even in P. Cocoes, to be sometimes pale, or 
even white (Tuckerm. Syn. N. Eng. p. 24) at the base. And in P. Meiss- 
neri {Obs. lAck. 1. c. 4, p. 400) the dealbation (for it is the denigration 
which is typical here) extends finally to the whole exeiple ; then undis- 
tuiguishable from that of Physda. 

The few known species are moat closely akin, and confined to the 
warmer regions of the earth, excepting only P. Cocoes v. sorediata {Obs. 
lAch., 1. c. Fyixme sorediata, Er.) which, hardly distinguishable, in the 
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tropics, from the species to wMcli it is here refoiTOd, extends fjir iiortli- 
wai'd, occnrriiig throughout the extent of the Fnited States, as of Can- 
ada (A. T. Drummond) and presenting the masimimi of developnient, as 

well as of typical distinctness attained ty the genus. P. Cocoes, a, ie 

represented in Louisiana (Hale). 



ram. 3. — UMBILICARIEI. 

Thallus horizontalis, foliaeeus, coriaceo-cartilagiaeus, submon- 
ophyllus, substrate per goinphum affixus. 

XIII. — TTMBILICARIA, Hoffiii. 

Eoffm. PI, Lich. 1, 1, p. 9, et Fl. Germ. p. 109. Fr. S. 0. V. p. 266 ; L. E. 

p. 347. Tuckerm. Syn. N. Eng. p. 69. Schier. Enmn. p. 23. Norm. 

Con. p. 25, t. 2, f. 19, a, h. c. Nyl. Liei. exot. ia Ann. 4, 11, p. 317 ; 

Lich. And. Boliv. in Ann, 4, 15, p. 375; Lich. Scand. p. 113. Gy- 

rophora et Lecide® spp., Ach, Meth. pp. 85, 100. Gp-ophora, Aeh. 

L. U. p. 36; Syn. p. 63. Turn, et Borr. Lich. Brit. p. 211. Esehw. 

Syst. p. 21. Gyrominm, Wahl. Lapp. p. 481. Umhiliearia et Gy- 

rophora, F^e Ess. p. 68 ; Suppl. p. 8. Flot. in Bot. Zeit. 1850, p. 364. 

Naeg. et Eepp, in Hepp. Ahbild. t. 1. Koerh. Syst. p. 93. Th. Fr. 

Lich. Arct. p. 163 ; Gen. p. 78 ; Lich. Spitzenb. p. 31. Mudd Man. 

Brit. Lich. p. 115. Stlzenb. Beitr. 1. c. p. 156. LecidefE spp., Mey. 

Entwick. Umhiliearia et Leeidese spp., Schfer. SpicU. pp. 80, 104. 

Graphidis spp.. Walk. TJmbilicaria et Maerodictya dein LasaUia, 

Mass. Eic. pp. 59, 60; Mem. p. 118. 

Stnicturam esposnenmt Tulaane, M^m. p. 21, 181, t. 5, f. 5-20; 

Sehwendener, Untersnch. 1. c. 3, pp. 160, 179, t. 8, f. 15-17, 1. 10, f. 

10-13. 

Apotheoia subscutellEeformia, denigrata, pleramque domum lirel- 
loso-prolifera. Sporfe aubelUpsoictes;, e simplici mox granulosa), 
rarius deia muriformi-multiloculares, fuscescentes. Spermatia ob- 
louga ; sterigmatlbus niulti-articulatis. Thallus ut supra. 

It was long before the strangely modified apotheoia of this genns were 
understood. Associated by Acharius with his MiottnUami, UmhUicaria 
came thus into a forced connection at once with Lecidea, and Opegra/pha; 
and was reckoned as nearest now to the one and now to the other of 
tbese groups. Fries indeed remarked (L. E. p. 348) the ' mauy approxi- 
mations to the present genus among the SUcUe . . . and Farntelies, 
especially the exotic, umbilicate species of the latter, as compared with 
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17. atrffpruinosa,'' and suggested that it might hereafter appear that the 
natural position of Bmbilicaria were between the other two genera 
named. ' Est onmmo,' he adds, four years later (Fl. Scan. p. 280) ' ea; hae 
grege' (GrapMMs) 'removefidwm,etmterStictasetParm€liasmserendiim.' 
But Flotow (1. c.) first gave definite expression to this conception. He 
declared the apotheoia of the UmbUicariei to be ' imperfect smtelke ' (mw- 
voUatmdige SmteUen) and by adding to it the exotic, ' mnbihcate Far- 
melke' (OmpAotof^wtw, M. andFlot,, Koerb.) left no longer any ground to 
question its position. Eoerber (Syst. p. 92) maiotaina the same view, 
restricting however OmpMlodium to the exotic species ; and Nylander, 
who does not admit the latter genns as distinct from Parmelia, agrees in 
the Parmeliaceons- character of UmbUicaria. There seems to be no rea- 
son to doubt that the two remarkable lichens brought together in Om- 
pMlodium (Sticta hoUentotta, Ach., and Parmelia Pisacomensis (M. and 
Flot.,) Nyl.) satisfactorily mediate between the Panneliei and UmbUiea- 
ria, to whichever family we refer them ; but it is perhaps less easy, on 
the whole (nothwithstanding the evidence of the spermogones, Nyl. S^. 
p. 399) to reconcile them with the former than with the latter, from which 
{UmMltcariei) indeed, P. Pisacomensis might be regarded as chiefly dif- 
fering in being a less abnormal member of the family. F. lutttentotta is 
at first sight more difficult, exhibiting as it does the habit as well as the 
coloration of many Sticta; the spores however are in feet by no means 
ahen to certain conditions of those of UmbUicaria, and the plant may be 
conceived as occupying a place in the UmbUicariei immediately analogous 
with Parmelia in the FarmeHei. In this view stroiss is of course laid on 
the (often stalk-like) disk, by which these plants are attached to the 
rook-surface on which they grow, as affording the by far most important 
of their thaUiue characters. The curious fringe of greenish-glauceacent, 
at length whitish, laciaiate, physdM lobules which (scarcely described 
perhaps except by Turner and Borrer, Xdch. Brit. p. S17, 225, etc.) bor- 
ders the disk of attachment in UmMUcaria is observable also, as respects 
its general featuiea (though not as respects colour) in the fragment be- 
fore me of Omphalodiwm Fisacomeme; but in the herein as otherwise 
discrepant 0. hottentoUum, this fringe is made up of crowded, teretish 
branchlets, to be compared rather with the similar outgrowth ('JibriU^s,' 
Hofftn.) in Sticta fiMx, and explained doubtless by the root-hke fibres 
(' rhizinm faseioiAaUs,' Nyl.) of other Stictce. It is also noteworthy that 
the disk of the at length blackening apothecia of 0. Fisacomense is not 
seldom papOlated, much as occurs also in the otherwise not always dis- 
similar shields of UmbiUcaria Pewnsylvaniea, and exactly as in U. pustu- 
lata, v. papiUata, Hampe, from the Cape of Good Hope, as if the first- 
named might itself in time become proliferous ; and that Dehse (Hist. 
Stict. p. 136) has described a variety of 0. hottmtottum, ' disco iMKbtli- 
cato nigriccmte,' {Stict. p. 135). 

But it is not, as has ah-eady appeared, with Parmelia alone that the 
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family before us betrays afBnity. It is yet nearer, wbetlier wo consider 
external habit or important Btrnotural details, to Sticta. UmWlicaria 
flocmlosa, Hofftn., reminds us at once of St^ta fidlgmosa; and many 
other forms of the latter genns, as, for instance, dark conditions of 
S. querdnans t. macropk^lla, T. herb. {S. macropki)lla, Delis. I) S. to- 
mmteUa, Nyl. (Lindig. Serb. JT. Gran. n. 707) -S. hirsuta, Mont., and 
othersof the same group, as wellas S. OJv/^iweBd, might be cited in the same 
connection with XJmMUcaria: which ia also comparable with the tropical 
genus, as Priea has noted, in the apothecia. The latter resemblance is 
observable in both species of OmpMlodium : and do less in the enrious 
form of Umbilicaria pusiulata from the Cape of Good Hope, ateady 
above cited, the thalline exciple of which beiog quite commonly undls- 
tinguishable in colour from the pale-brownish thallus, is, so far, unmie- 
tabedly'Parmeliaeeona ; in U. PennsyVvanica, &c. 

The now generally received distinction of Umbilicaria and GyropJtora 
goes back to an early date. But Acharias soon gave up his attempt to 
separate genericahy, by the external ihiit-characters, U. pitstulata and 
Pennsyhianica {Leddece, Ach. Meth.) from the other species; and neither 
Wahlenberg, Turner and Borrer, Eschweiler, or Fries recognized more 
than one genus. The species named, however, and especially the first of 
them, offer certain differences in the characterization of the thallus; and, 
supported by these, P^e set up once more the old distinction in the apo- 
thecia, and sought later {Sii^l. 1837) to confirm it by his interpretation 
of the spores. Flotow next, and much more satiafiietorily, defined the 
latter organs ; and his improved statement of F^e's arrangement — sepa- 
rating from Umbilicaria tie species with sub-simple spores, aud retaining 
for the latter the name G^ropfiora,^ has been accepted by almost all 
later writers, and has found fiivour, on anatomical grounds, with Schwen- 
dener. We need not indeed delay long over the question whether the 
thallus of Gyrophora be structurally distinguishable from that of UmMl- 
icaria, for the insufficiency of the argument, illustrated most instnictively 
by the same author's exposition of the contradictions of Stieta (1. c. p. 
166) is, in faet, admitted (p. 179) by himself. But it is not so easy to 
dispose of the spore- differences. There is no question that the group of 
alpine lichens represented by U. prohoscidea and U. Iiyperhorea, to which, 
as a low-coimtry form, our U. Muhlmbergii (with its originaDy sub- 
lirelliform, at length strangely aberrant fruit) is to be referred, appears, 
at first sight, suflciently distii^uishable from U. pustulata and its alUea, 
by the alleged microscopical characters. It is yet none the less true that, 
taken together, the spores of the former group are not typfcaUy colour- 
less ; but that on the contrary, and as explained by the microscopical 
character of its best-developed species {U. velUa, &e.) Gyrophora, r6e, 
must be considered as referable to the coloured series, of which series 
the spores of U. pustulata, Sco. (Unibilicaria, Fee) express the perfect 
type. And this type is reached indeed, beyond any question, in the 
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group (of Gyrophorm, Poo, and later authors) ropreseated by TJ. veUea. 
Tlie brown, grauuloae spores of tbe Swedish U. spodochroa, HofEm., Nyl. 
{ U. vellea, Fr. pro p. ) ta speoimeDS collected by the writer iiesu- Gottenburg, 
present at length (' quasi obsoletissime hcuhsce,' Norm. 1. c, and Dr. Ny- 
lander pnte it more strongly yet in Idch. Scand. p. 115) an abnost muri- 
form configuration, ■which is also expressed in the spores of U. THllenii; 
and the prababiUty of error in this conception of the spore (the whole 
history of which it is, in this very abnormal genus, by no means easy to 
trace) seems reduced to a minimum by another lichen of iiie same group, 
U. haplocarpa, Nyl. {lAch. exot. in. Ann. 4, U, p. 217. lAeh. Boliv. 1. c. 4, 
15, p. 377) of Pern, in which (and compare also U. calvescms, Nyl., at the 
last-cited place) the earlier differentiation of the at length quite muriform 
spores is distinctly described. Nor need we go so far for an jllastration. 
A Califomian lichen {U. Semiiensis, Tuckerm. mac.) is before me, scarcely 
diatinguiahable in general aspect from U. angulaia of the present writer, 
and like the latter a member of the same clusterwith V. spodocliroa, which 
is differenced in the spores precisely aa U. haplocarpa; these organs (for- 
tunately occuiTing in eights in the thekes) offering, m the fuHeat and most 
iustmctive manner, every known modification in the history of the muri- 
form spore. There scarcely remains then a satisfactory difference to dis- 
tinguish the GyrqpJiora from UmhUicaHa; and this natural genus maybe 
taken as affording pertinent evidence of the truth of tlie proposition — 
that the highest type of spore -structure exhibited in any natural group is 
not to be expected necessarily to appear in every, or even in moat of the 
species subsumed (tn the general concurrence of characters) under it; 
these species offering, it may be, only subordinate stages of the typical 
differentiation. 

In contrast with the genus nest following {Sticta) the present has a 
decidedly northern range ; and a third at least of its species are amoug 
the most characteristic inhabitants of alpine and arctic rocks throughout 
the northern hemisphere. Others appear to be excluded from or at least 
le^ at home in alpine districts ; and the noble forma first described from 
North American specimens reach their perfection in the warmer regions 
of the southern Appalachians, and of the Atlantic slope. Of the thirty 
moi^e or less distinct species known, all but two or three European, 
and the South American, and Indian ones, described by Nylander, are 

found within the limits of this work. U.phesa, Tuckerm. Lich. Calif. 

p. 15, is only known to me from the rocks of the coast of California (alt. 

1—3000 ft.) Mr. Bolander. Spores ^i micromUl^ U. rugifera, Nyl. 

Scand. p. 117, a new species from ' Eastern Siberia, ' is represented, with 
scarcely a doubt, here, by a lichen from the Eoeky Mountains (Prof. 
Shepard; Dr. Lapham) and the Tosemite TaUey, California (Mr. Bo- 
lander) which agreeing generally in aspect with states of 17. proboscidea 
ia distuiguished by its always regular (not gyrose, or proliferous) frnit, as 
by smaller size, lighter colour of the under side, &c. Spores of our plant 
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simple, a little brownisli, 0.007— 12"'"'- long, aud 0.005— 7""'- wide. 

U. murma, DC., is perhaps represented by a lichen of Alpine county, 

California (Dr. Lapham) bnt the specimena ai* infertile. The eporea 

of U. angulata. Tuck. Sjn. N. Eng. (Coast of Cahfomia, Menzies ; Ob- 
servatory Irilet, Northwest coast, Herb. Hook.) are, so far as I have seen 
them, simple, scarcely a little blackening, aud measnring, iu the first- 
named epeciiaeuE, 0.012 — 20""°- long, and 0,007 — 10°™- wide; and, iu 
the others, 0.016—23™^ long, and 0.007— 11™°- wide. In a lichen (U. 
Semitensis, Tuckerm, in litt.) from rocks (of from 7 to 8000 ft. elevation) 
in the Yosemite Valley (Mr. Bolander) which scarcely differs externally 
but in its smaller size from U. angiUata, the spores are however typically 
muriform, offerii^ at length seven to eight transverse series of apore-cells, 
andmeaBuringO.023 — SO""- long, and 0.011 — JQ"^- wide. Theae spores 
have only been seen colourless. The younger ones occur simple, and 
bi-tri-qnadriloeular ; or in all the stages of evolutjou of this kind of 

spore, which precede the last. 17. Penns^/lvanica, Hoffira., proves to be 

also an inhabitant of the Ural Moantaina (Nyl. Scand. p. 113) and was 
collected on ' mountain tops ' in Japan, by Mr. Wright. And the same 
lichen, in inferior condition, without perfect fruit, is given, if I do not 
mistake, in Hooker aud Thomson's Himalaya collection (n. 2099). 



Fain. 4.~-PKLTIGEKBI. 

Thallus plauo-adscendens, frondoao-foliaceus, coriaceo-membrana- 
ceua, subtus Tillosus, venis cyphellisve sspius vaiiegatus. Stra- 
tum gonimicum indolia variB : e gonidiis aut viridibus (solitis) ant 
CEerulescentibus (collogonldiis) constans. 

That SUcta is properly referable to the family before us was assnmed 
by the writer (Lieh. Calif, p. 16) from the general eonenrrenee of charac- 
ters ; the second paper of Professor Schwendener {Laub- tmd Gallert- 
fiechten) being then unknown to him. But the argument of this paper, 
from the here especially significant structure of the thallue, leaves it 
quite beyond question that the affinity of Sticta to FarmeHa (aud the 
Farmeliei) is really remote, compared with its affinity to Nephroma. 

Almost the whole of the lichens referable here is grouped at one of 
the extremes; the analogical centre of the tribe hemg only represented, 
if at all, in this femily, by the small cluster of tropical fonaa (lookuig not 
doubtfully towards Pcmnmia) which constitutes Erioderma. Nor is this 
the only curious feature of the Feltigerei. Though the close affinity of 
Sticta to Nephroma is scarcely to be questioned, or of the latter to Felti- 
gera, and the at lei^h plainly acicular and colourless spores of the last 
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thoul 1 1 cm tD itl 1 it luinuit iLiblv to the cl il ■I'i seiios, there is 
never entirelr wintmg some slight eTidence of coloration which be- 
comes marked m Nephoma and Stcta and is at le'tst observable in 
Eiiodetma There seems howevei to be no doubt enteitained by au- 
thors thit in all these cases the spores differ in type from those of Solor- 
tna; and the same view is, with some hesitation, accepted m this place. 
The femily, as we imderstaud it, is, in fact, — to give a wider, but not 
perhaps too wide a sweep to an observation of Professor Schwendener 
upon SUcta, — especially remarkable for the number and impoi-tanoe of 
the structural eontraeta which find tbeir reconciliation in it; and it is 
then the less surprising that a certain ambiguity of type must be admitted 
even in the spore-characters. But, however often it embaiTass the sys- 
tematist, this exuberance of differentiation, — whether exhibited in the 
veins or cypMUi^ which diversify the under side, or the elsewhere almost 
unexampled prolifleatlons of the npper ; in the two-fold nature of the 
gonidial cells ; in the extraordinary modification of the apotbecia in their 
relations to the thallua ; in the spores, reaching, for tlie most part the 
higher and often the highest stages of the colourless type, and yet ob- 
scured more or less by what suggests the coloration of the other ; and, 
no less, in the spermogones and eterigmas, so far as these are known ; — 
may weU be allowed to indicate to him, not doubtfully, the position of 
the group, as the true centre of Parmeliaeeous lichens. In his disposi- 
tion of 1821 {Vet. Ae. Handl.) Tries makes his Peltigera (equivalent to 
our PeUigerei, esoludtag SHcta) the simunit of foliaoeous lichens, as 
Usnea of fruticulose ; and Meyer (Enticick. p. 335) who gives to Sticta 
the second place, accords to Peltigera (in the same sense in which Fries 
imderstood it) the first ; ' as does Nylaader (Syn.) to Sticta. 



XIV. — STICTA (Schreb.) Delie., Vx. 

Delis. Hist. Stict. 1822, spp. excl. Fr. L. E. pp. 49, 348. Mont. PI. Cell, 
in. Ann. ; M. et T. d. Bosch Lich. Jav. p. 8. Tul. M6m. pp. 20, 145, 
t. 1, f. 17-21, t. 2, f. 1-5. Norm. Con. p. 14, 1. 1, f. ?, c, d. Mass. 
Mem. p. 27, t. 3-5. Koerb. Syst. p. 65. Th. Pr. Gen. p. 57. Mudd 
Man. Brit. Lich. p. 86. Stiaenb. Beitr. 1. c. p. 174. Schwend. Un- 
tersuch. 1. c. 3, p. 166, t. 9, f. 2-7. Sticta mas. p., et Parmelite spp., 
Ach.L.U.pp.87-9;Syn.pp.230,195. ParmeUffispp.,WaIh-. Eschw. 
Bras. Schaer. Spicil, Sticta et Ricasolia, De Not. Framm. Lich. p, 5. 

' " Thallus . . . m Pel^gereis foliaceus viie non perfecUsskmts evadit string 
Vara formaqtie. Bschw. Idch. Brae. 1. o. p. 171, where tliere seems to lie no doubt 
that Nephroma (wietlier or mot taken to lie a member of the nest following genns) 
Fel^era and Solwina were in view; Sticta being bere relegated to ParimUa. 
In Ha eai'lier work {Syst. p. 34) tbia aiitbor bad by no means a clear conceptiou of 
Mephroma. 
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Eicasolia, Stiota, et Stictina, Nyl, Syn. 1, p. 332, t. 8, f. 44-6 ; Licli. 
Scaud. p. 92; ia Prodr. FI. N. Gran. p. 17. 

Apothecia scutellEeformia, submarginalia, elevata, subiude iiigri- 
eantia. Spora e fusiformi aciculares, bi-quadri-pluriloculares, ius- 
cescentes I. incolores. Spennatia oblonga, apice utroque inerassata; 
aterigmatibus niiilti iitieulati<i Thallug frondoso-foliaceiis, varie 
lobatus, orbiciilatus 1 dein proteusus, ooriaeeo-cartilagineus, subtus 
YJllosua cyphelbs mauulisve <i£8pm9 mtei^persis. Stratum gonimi- 
cum e gonidiia aohtis aut collogonidns constitutum. 

The aporea ot StiUa are often at leogth colourless, and so described, 
as in a large part of Sticta Nyl St/n ind in the second seption of 
SticUna of the same author contrastinfi in this way with the first, but 
the distinction Ja evidently only i relative one ; and the genus must he 
admitted to show thioughout though doubtless here more and here less, 
the same evident tendency to coloration ' 

As respects its position m tJie tribe the genus is generally placed as 
if mediating between the ftonilos<' lichens {Peltigerei proper) and the 
foUaceous ones (Putmelui) but the texture and other features of the 
thallus refer it to the formei rather tbtn the latter ; not to speak of the 
(atypical) divergence m colour ol the spores, which seems best explain- 
able in eouQeetiou with those of Feltigera. And Sticta, for its part, as 
wiU hereafter be seen, -assists ua in explaining the often puzzling structural 
anomalies of the properly froudose genera. Not to delay here over an 
extended comparison of species, it may at least be said that the veiny 
variegation of the under side of Peltigera (as of P. Jwrizontalis) is ele- 
gantly simulated in Sticta dissecta (S. Feltigera, Del.) and S. Fmdlert, 
Mont., as also in S. scrobiculata and pvimonaria; and the prominent 
nerves of Solorina crocea and Feltigera venosa by the similar, though oth- 
erwise conditioned processes of Sticta FHix. And the resemblance indeed, 
as to upper surface, apotheoia and their place of attachment, and even 
spores of S. pelUgereUa, Nyl., (Undig Serb. N. Gran. n. 2533) to Feltigera 
venosa is too striiihig wholly to escape even casual attention. Tulasne 
{Jlfi^. lAch. p. 20) has given several iUustratlons of the anatomical con- 
gi-uity of the members of the family, as here taken ; and Schwendener 
(1. e.) has, later, conclusively shown that Sticta, from the same point of 
view, confined to the thaUus, possesses absolutely no characters to distin- 

' I (ibaerve this in S. Lenorvxmdii, tomentosa, quercizans, Bosohiana, Film, 
reUgera, puhaonaHa, laeiniata, dam«eomis, UrviUei, and orygmaia, aa also in 
S. ampUsHma sni pallida; m many of wiiicli notwitbstanding, perfect spores oo- 
CMi; perhaps more commonly, oolourleBS, affording to tliat extant a djagnoetie 
differenoe, and a suggestion, of what I have ventwed here to regard tbeir typical 
character. 
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guish it from NqiJiroina. A concludou scarcely indeed sui-piising in view 
of snch Stictes as S. hirsuta, Mout, ! 

The different struetitre of the gonidia (upoa which Sehwendener, 1. c. 
p. 133, waApassim, aaid De Baay, Morph. u. Phys. d. Pilee, etc., p. 257, are 
eapecially inatrdctive) in the large group of species represented by 5. 
gtterci0cms (SWciiHa, Nyl,) from that in the groap of which S. damtecomis 
maybe considered a prominent type {-Sticta, Nyl.} —first iadicated indeed 
in a remark of Tulasne,' but only giyeu full expression to by Nylauder 
(Flora, 1860, p. 65. 8i/n. 1. c.) is perhaps the most important observation 
that has been made upon Sticta since the genus was first distinguished by 
the cypJiellcB; and has proved an iuvaluable guide iu the study of the 
species. But it appears none the less true that the two vast species 
named belong without doubt to one and the same natural genus ; and the 
difference relied on to distinguish them sinks in fact fiiirly out of sight, in 
the preponderance of affinities which unite them. BicasoUa De Not., Nyl. 
1. c, agreeing with Sticta, Nyl., in the gonimous layer, embraces the ele- 
gant group of species represented by S. amplissima and S. i 
and is distinguishable if not by habit at least by the gem 
cyphell(e; but the latter are well-marked in S. WrigliM (Tuckerm. Suppl, 
3, 1. G. p. 204) which offers other points of resemblance to the wider con- 
ditions of S. dameecomis; — and nothing else appears to separate it. 

It has already been suggested, and is perhaps sufficiently evident that 
Sticta occupies an extreme position in the present family, whether we 
regard its relations to the two fSrmilies next immediately preceding it, or 
to the type of Peltigereine structure with which its own is most closely 
associated. And its range contrasts also with that of the Peltigerei 
proper. Sticta is mainly tropical, a large pi-opoi-tion of the species (as 
compare Nyl. Syn. 1, p. 333) occurring also in, or confined to austral 
regions, but scarcely a fifth known in the northern temperate ones, where 
about half the prominent forms occur only sterile. Bather more forms 
have been observed iu Europe than have yet been det«cted here, I have 
seen no American specimens of S. limbata, S. Bufotmi, or S. Jierbacea; 
nor has the tropical S. dammcomis found a home with us, as in the south 
of Ireland, But another species of the warmer regions of the earth {S. 
quereinans) not remote from S. sylvatica, is frequent, though infertile, in 
almost every part of the United States ; and the place of S. Iterbacea 
may be said to be taken in all the extreme southern portion of the coim- 
try (from South Carohna to Louisiana) by the also tropical S. Kamnelii 
(T. Suppl. 2, 1. c. p. 203, and iu Wright Lich. Cub.n. 6G. BicasoUa. Nyl. 
Prodr. JV. Grtm. p. 24).' But little else has been added to our list. 
S.fuligmosa, Ach., was found by me, on rocks, near Boston, in 1848 ; and 

"Sea gonidies," he EBjfl of 8tieta syhaUoa, " resemMent plus AcelUs des 
PelUgera qu'atix gonidies du LUAen eiHlessws dierit" (S, hei'baoBa). — Mem. sur les 
JMh. p. 21. 
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has since occurred, also on rocka, at Sew Bcdfuriii, aud on trunks in Mt. 
Desert (E. Willey) as well as in California (H. N. Bolander) and Vancou- 

YSr's Island (Dr. Lyall) tout the specimens are all infertile. What 

really constituted S. sylvatica with Muhlenberg and Halsey is doubtful, 
neither of these writers having recognized the nearly akin 8. quercisans, 
Ach. ; hut a lichen from the Catekill mountains (C. H. Peck) scarcely 

differs from the European species. 8. Imita, Ach., was recognized as 

occurring in the Unit«d States by Delise (1. c.) aud Dr. Nylander (Syn. 
p. 353) speaks of a state from Arctic America. Specimens are before me 
from Kotzebue'a Sound (Herb. Church. Babingt.) and others from Behr- 
ing's Straite (Mr. Wright) which may well be referable here, and I have 
also gathered a similar lichen (both on rocks and trunks) in the White 
Mountains, looking quite as distinct from 3. •pulmonaria aa does Schtcrer's 
n. 385, but the species is a doubtful one, aad my American specimens are 
without irnit. 

XV. — NEPHROMA, Auh. 

Ach. L. U. p. 101 ; Syn. p. 241. Fr. Fl. Scan. p. 258. Mont. Apergu 
Morph. p. 11. Tuckei-m, Syn. N. Eng. p. 18. Sohser. Enum. p. 17. 
Norm Con. p. 13. Tul. M^m. Lich. pp. 18, 177, t. 9, f. 18^3. Mass. 
Mem, p. 23, t. 3, f. 10-12. Koerb. Syst. p. 54. Th. Fr. Gen. p. 54. 
Stizenb. Beitr. 1. c. p, 165. Schwend. TJntersneh. 1, e. 3, p. 173, t. 9, f. 8. 
Peltigerse 1. PeltideEe sect., Hoffln. Ach. Meth. DC- Mey. Entwick. p. 
336. Pr.S-O.V. p. 240; L. E. p. 41. Schter. Spicil. p. S63. Nephro- 
ma et Nephromium, Nyl. Syn. 1, p. 316, t. 1, f. 18, t. 8, f, 36-7 ; Lich. 
Scand. p. 86. 

Apothecia reuiformia, thalli lobis productis postice iuuata, mar- 
gine subintegro disparente. Spora; subfuslfonnes, Quadrilocnlares, 
fusceseentes. Spermatia oblonga, apice utroque incrassata ; sterig- 
matibus multi-articulatis. Thallus frondosus, subtiis villosus neo 
Tenosus. Stratum gouimicum e gonidiia solitis aut collogonidiis 
constitutum. 

Margin of the apothecia commonly obscure, and the fruit is in fa«t 
described as immarginate by several recent writers. Eschweiler (lAch. 
Bras.) must also be cited as denying, and to the whole of lihe PelUgerei, 
as he understood the group {Peltigera, Fr.) any other than a proper exoi- 
ple ; and Stizenberger (1. c.) who follows him in this, goes so fat as to 
reject even analogy with the Parmehaceous apotheeium. Bht the whole 
argument for analogy is not so eaaOy disposed of. Nephroma is not only, 
as respects its thallus, immediately contiguous to Sticta, but its apothecia, 

i Now referred by Ifylanfler, in tlie later edition of his Lichens of New Gra- 
nada, and with ireasoQ, m far as appears, to the Soutli American S. m-oaa (liecb^. 
sub ParmeUa). 
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as intei-preted by tliose of Peltigera, are also, throiigli the latter, associa- 
ble in a maimer with those of Sticta. Nor is this all. Pries remarked of 
the fruit of Sticta aurata (L. E. p. 31) in itself not seldom comparable with 
that of Nephroma, that it agreed essentially with that of Cetraria; and 
it ia with the genus last named that we may weU compare the one before 
us. We do not indeed find in N&phroma the same aatisfaotory evidence 
of an originaily closed thalline exciple, as is afforded by Peltigera; but 
the young, connivent apothecium is far from unlike that of Cetraria, 
which may also be taken to explain the mostly obscure margin. There is 
scarcely any difference apparent between apothecia of Nephroma tomen- 
tosum and others of Cetraria lacimosa, so closely approximated are the 
points of attachment in the two, though in the one case the fruit really 
adheres- to the under side of the thallua, and in the other to the upper ; 
and in the Himalayan C. Stracheyi, Babingt. (Hook. f. et Thorns. Herb. 
Ind. Or, n. 2080) CTcn this distinction disappears, and the apothecium is 
quite like that of Nephroma in every important, externa] respect. 0. cil- 
iaris also is occasionally comparable with Nephroma in the same way as 
C. lacimosa; and Sprengel's Peltigera {Nephroma) Americana {8^st. Veg. 
4, 1 , p. 306) is only, as appears by hia original specimen, a condition of the 
first-named. Indeed, we need look no further than the genus in hand to 
demonstrate its true ifflnity In a fine speemien of Nephroma antarcticum 
before me, almost every one of the dozen and more apothecia is distinctly 
enclosed by a regular, entu'e margm, the Parnieliaceous oharaeter of 
which is quite beyond question 

It is another curious circuinatance tliat Cetraria, though so well dis- 
tinguished by its oartilagineous thaJlus, and other features pointing to a 
dififerent affinity, yet agrees with Ncphioma in offering indications of 
cpphelUB; these occurring both m C Stracheyi, just mentioned, and in 
O. Imcostigma, L6v. {Sticta WaUichtana, Tayl.) froni the same region 
(Herb. Hook.) the scattered shields of wliicb last well simulate those of 
Sticta. The c^hellrs (properly the modification known aspseudo-cyplieUa) 
of Nephroma tomerUomm potot, we need scarcely add, as obviously toward 
Sticta, as do other characters toward Peltigera; and the genus must con- 
tinue to be regarded aa mediating between the other two. 

About twelve species are described, their range being northern (that 
of the fluest, alpine and arctic) and ai^tral. Of the European forms all 

but one occur here. N. kevigdtum, Ach., the smooth condition of what 

Acharius described as N. partle (Tuokerm. Syn. N. Eng- p. 18) and dis- 
thiguishable from N. tomentosmn (Hoffm.) Koerb., jrhlch is N. resupina- 
tum, Ach. a (Tiickerm, 1. c, kExs. n. 13, pr. parte) y>j its smooth and 
naked under side, is common in the New-England mountains ; and oecnra 
also, rarely, with an at length bright-yellow medullary layer (Cahfomia, 
Mr. Eolauder) upon which compare Kylancler 1. c. p. 320, note. 
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STI. — PELTIGERA ("Wilia., Hoffm.) F6e, 

r^e Ess., suppl., p. 129. Mout. Aper^u Mbrph, p. 11. Tnekerm. Syn. N, 

Eng.p.l9. Sob»r. Enum. p. 19. Norm. Con. p.l3,t. 1, f6,a,b: Tul. 

Mem. Lieh. pp. 17, 44, 64, t. 8. 'Mass. Mem. p. 19, 1. 1, 2. Koerb. Sjat. 

p.56. Nyl.Syn.l,p.322,t.8,f.38-9i LiGh.Scajid.p.87. Speerschneid. 

mBot.Zeit.1857. Th.Fr. Gen, p. 55; Lich. Spitzberg. p.l4. Stizenb. 

Beitr. 1. c. p. 166. Schwend. TJntersuch. 1. c. 3, p. 174, t. 9, f. 9. Pelti- 

gerieBect.,H:oflhi. DC. Scbier. Spieil. Fr. S. 0. V. p. 240 ; L. E. p.4l. 

Peltidea, Ach. L. TJ. p. 98 ; Syn. p. 237. Esehw. Syst, p. 22. 

Apotbecia peltoformia, tballi lobulis productis raro marginl antice 
adnata, margine lacero-crenato. Sporse e fuaiformi aciculares, quadri- 
plurilocularea, demum incolores, Thallas frondosus, subtus villosus 
venosusque, strato corticali ibidem niillo. Stratum goniiiaicum e 
gonidiis viridibus, aut ssepius ojemleeceiitibua (collogonidiis) constans. 

The general distinction between the PeUigera-imit and that of StKtct 
lies in the feet that the fonner is at onco peltiform, and originally innate ; 
whereby what in Sticta appears as the upper half of a closed, superficial 
apotheoitun is reduced in the other to a depressed veU. The margin is 
deveioped in both in. the same way, and that of the present genus, though 
in most of the foi'ms far less regular, and often even obscure, is expressed 
in P. vmosa with all- the deflniteness of that of Sticta; some curious spe- 
cies of which (S. BoscMcma, Mont., B. peltigereUa, Nyl.) simulate, in their 
turn, the habit of the Peltigera. 

The genus offers the same fiisiform-acieular spores which we find in 
Sticta; but, in distinction from the latter, in which, ae regards the great 
mass erf species, the spores are fusiform, and only rarely more elongated, 
Peltigera presents, for the most part, the aeicular type, and in only 
two, otherwise receding species, do we find it varying to lanceolate, and 
fusiform. As respects colour, in which SMcta and Nephroma are evi- 
dently (considered as members of the colourless series) aberrant, Peltigera 
deviates far less. Its spores rarely shew indications of colour except 
while still enclosed in the thelies ; ' and in fact are generally tafcen for 
colourless. The genus is perhaps, in tliis respect also, a key to the 
natural position of Nephroma and Sticta. 

A striking feature of the group before us is its elongated, ascendant, 
sometimes digitately divided fertile lobules ; but this gradually disap- 
pears in the forms approachii^ Stictct, and in P. venosa the apotbecia are 
marguial. Mr, Wright detected, on islands of Behring's Straits, a dwarf, 
arctic condition (f. marginaMs) of P. aphttiosa, in which the apotbecia are 

1 " Les spores des FelUdea eanina ef F. korinoniaUs semblent inoolores vti^s 
isolmaent; mats Jorsqi^eBes sont accumnlees iris abondammenf sw uiie lame (to 
verre, ellea yformeat des taches fawees dlwite eoview aussi intense que le disqite 
des scuiteUes d<mt c(tessont sorties." — TulaBne Mem. Lleh. p, 73. 
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also strictly marginal, and the whole plant indeed not a little resembles 
the Bpeoies last named. A similaj-ly, but much less dwarfed state of P. 
canina, with short fertile lobules, occurred at the same station; where P. 
venosa, perhaps alwaysless impatient of cold, was par tioularly fine. The 
range of the genus is northern, and the eight or nine best-known species 
are common to Europe and North America. P. canina, F. polydactyla 
(as compare Nyi. 1. e.) and probably others, extend also widely through 
the warmer regions of the earth, where the suitable conditions exist, 

A thinner, glaucous form of P. qphthosa, in which the veins are peca- 
liarly conspicuous beneath (v. minor, Tuckerm. exs. n. 102) is common 
and noteworthy in the New England mountains ; and Mr. Wright col- 
lected it, on mountains, in Japan. In a still more remarkable condition 

of P. canina {v. spongiosa, exhibited, but not satisfSiCtorily at No. 103 of 
the just cited collection) the under side is at length most densely spongy- 
villous, the veins remaining visible only at the circumference of the thallus, 
and the thickness of the soft cushion of intertaugled fibrils exceeding 
at length S™""' This variety has only occun-ed in subalpiue regions of 
the "White Mountains. And the same regions fuimah also, (on moist 
rocks) a reduced but fertile state (v, sorediifefa) referable to P. canina 
by the under side and the pubescence and colour of the upper, but readily 
distinguished by its rounded, grey soredia; which are well comparable, 
though perhaps more often central, with those of Sticta Umbata. The 
lichen approaches the v. spongiosa in its often dense villus beneath, but 
k always smallish. Mr, Wright found it on 'banks' in islands of Behring's 

Straits, Southward a still smaller plant occurs (South Carolina, on 

moist rocks, Mr. Eavenel; California, Mr. Bolander) scarcely reaching 
two inches in diameter, but in other respects, unless it be the more naked 
under side, agreeing closely with small specimens of the other. To this 
last 1 cannot but refer Peltidea erumpens, Tayl. in Hook. Lend. Jouro. 
Bot, 6, p. 184, from clay banks in Ireland; nor do Lindig's specimeus of 
PelUgera l^toderma, Nyl. (Lindig Herb. N. Gran. n. 2559) appear to 
differ at aU from the Carolina ones. The spores of both states of v. 
sorediifera, as weh as those of v. spongiosa, accord 8atisf&,ctordy with 
those of the type to which the lichens are here referred. To the southeru 
condition of the first named of these varieties, another, ^P, canina, v. 
spuria, Ach,, escelleut specimens of which have been sent to me by Mr. 
Eavenel and Mr. Bolander, approaches often near, and seems to offer 
indications (as also does my copy of Moug, & Nestl. n. 837, & Eabenh. 
Lick. Ev/r. n. 421, c) of soredia, but the thicker thallus is comparable 
rather with that of P. rtfescens, to which Nylander refers the Uohen. 
Very beautiful specimens of this variety, combining the habit and texture 
of V. spuria with the soredia of the other, were collected by Mr. Wright 
in Japan, P. canina is typically tomentose above, but tropical speci- 
mens (Island of Juan Fernandez, Herb, Mont. ; Venezuela, Fendler) are 
smoother and at length glabrous, and this condition, which is also thinner 



ibyGoogle 



(39) 

{v. membranacea, Nyl.) occurs here io California (Mr. Bolander) and may 
be taken for F. polydactyla.—P. polydactyla v. scutata, Ft. (Peltidea 
scutata, Borr. I Grev. ! P. h^mmina, Floerk. 1 P. Mrieontalis, v. hymenia, 
Moug. et Nestl. n. 541, pr. max. p.) has occurred aa yet rarely with me, 
and only barren, I possess, however, fertile specimens from trunks in 
Vancouver's Island (Dr. Lyall in Herb. Hook.) and the Uchen is readily 
distinguished from the type by its crisped, at length denaely-sorediate 
margins, and ftom P. hori^ontalis by the spores. To the species last 
named, and by the same criterion, must be referred the P. polydactyla, v. 
smtata of lAch. Amer. exs. n. 11 (and also of Nyl. Syn. 1. c. pr. p.) which 
has indeed, considered in its full extent, the whole habit of P. horison- 
talis; and is, according to Dr. Nylander {Lick. Scand.) Achariua's v. 
lophjfra of that apecies. 

^MMertwa,Ffe(-E5S.p. 145. Suppl. p.l49. 3i<mt. Diagn. PhychiAnn. 
3, 18, p. 809) is a tropical geaua of few species, referred, so far m then known, 
to Sticta by Aoharius, and to Peltigera by Fries, and included in their Felti- 
gerei by both F6e and Montague, bttt associated with Fannaria by 
Nylander. The latter affinity will not indeed be questioned here, where 
Ptmnaria is viewed as immediately contiguous to the FelHgerei; but 
Erioderma possesses some featui-es whioh should seem distinctively 
Peltigerine. The whole habit of the upper side of the thallus in the beet 
developed form {E. WrigMii, Tuekerm. Suppl. 1, and in "Wright Ideh. 
Gub. n, 109) ia quite that of PeUigera; nor do I know vdth what else to 
compare the under side of H. wtguigerum (Bor.) Nyl. {Peltidea glauces- 
eens, Tayl.). This side ia leas prominently veined or nerved in ^. ChUense, 
Mont. (Valdiv., Lechler I) and, in the otherwise not dissimilar E. polycar- 
pum, F6& (Cuba, Wright I) ia besprinkled with tufte of Mack fibrils, pass- 
ing, in E. WrighUi, into a dense, spongy cushion, weU-comp arable with- 
out doubt, to that of some Fannaria, but yet not unexampled, as we 
have seen above, in Feltigera. The (marginal) apothecia are, as respects 
all external characters, similar to those of Sticta; but often terminate 
aUghtly produced lobules, one of the most chara«teristical notes of Fel- 
tigera. It is finally not perhaps without interost that the ovoid or ellip- 
soid, at length somewhat fusiform, simple spores, which shew the same 
indications of coloration noted already in the other Peltigerine genera, 
are often weU comparable with young (aimple) spores of Solorma crocea. 
And if I do not wholly mistake, there are not wanting other indications, — 
as in the breaking up of the spore-ma^ (sporoblast, Koerb.) when the 
spore becomes now distantly suggestive of that of LecanacHs premnea — 
of a still nearer relation to Feltigera and Sticta. 

XVII.— SOLOEIFA, Act. 
Ach. L. TJ. p. 27 ; Syn. p. 8. Eschw. Syst. p. 21. Mont. Apergu Morph. 
p. 11. Tuckcrm. Syn. N. Eng. p. 20. Schser. Enum. p. 22. Norm. 
Con. p. 14, 1. 1, f. 7, 6. Tul. M^m. Lich. p. 19. Mass. Mem. p. 25, 



ibyGoogle 



(40) 

t. 3, f. J5-14. Koerb. Syst. p. 62. Nyl. Syn. 1, p. 329, t. 8, f. 40-42 ; 

Lieli. Seand. p. 91. Tli. Fr. Gen. p. 56 ; Lich. Spitzb. p. 16. Stizoab. 

Beitr. 1. o. p. 164. Schweud. Untersucli. I. c. 3, p. 1?6, t. 9, f. 10-13. 

Peltlgerffi sect. HofBa. DC. Sohser. Spieil. Fr. S. 0. V. p. 240; L. 

E. p. 48. Mey. Entwick. Wallr. Genu. 

Apotheoia orbicularia thallo antice innata, margine evanido. 
Spone ex ellipsoideo fusifoi-mi-oblongfe, biloeiilares, fuscte. Thallus 
frondosus, subtus vUIosi^ veuosusque, strato corticali ibidem inter- 
rupto ant QuHo. Stratum gonimioum oollogonidiia aut yiridibus 
aut CBralescentibus constitutum. 

AohariuB misconeeived the structure and afQnitiea of ttiis genua, as 
did Escliweiler (Syst p. 15, 21 ;) and the latter, tliougli lie restored it 
finally (Lich. Bras.) to its pliwje beside FelUgera, yet stvaugely, at tlie 
Bame time attributedto tlie whole family the mistalieu chai'acter by wMch 
Acharius had sought to separate from it Solonna. ' There was room for 
the criticism of Pries {S. 0. V.) aud if lichenists followed the latter in 
fully accepting the ParmeUaeeous character of the Peltigerei, it was diffi- 
cult to refuse to follow liirn in deayiiig the distinctness of Solonna from 
PeUigera. This distinction turns in fact now on the shaiTjiy defined spore- 
differences. 

The apotheoia of Solonna become sometimes superficial, when a 
regular, depressed, entire border, of the substance of the thallus, is occa- 
sionally to be made out. I observe this in American specimens of S. sac- 
cata, as well as in the very closely akin S. Simemis, Hoehst., Flot. (Hook, 
et Thorns. Merb. Ind. Or. a. 1765) and suppose it may be tateea for the 
rarely perfected true margin; only represented ordinarily by the soon 
disappearing edges of the thin veil. A similar, entire border in some- 
times to be seen iu the apotheoia of PelUgera, bat much more fieijueutly 

the margin, in the latter, contmues crenulate. Spermogones scarcely 

known, either in Solorina or PeUigera. 

This small group is repr^ented in the alpuie and arotie regions of the 
eailli by S. crocea, and iu the temperate ones of Europe and America by 
S. saccata. The former has heretofore only occurred in Arctic Amenoa, 
but -was found by Dr. Lyall of the Brit. Oregon Boundary Commission m 
the Cascade Mountains (Herb. Hook.) and more lately by Mr. E. Hall hi 
the alpine regions of the Eocky Mountains. S. saecata, affecting with us 
calcareous soils, has been found in Sew England (Mr.Eussell)NewYork; 
and northward to Behring's Straits (Mr. Wright). .The curious variety 
Umhata, Schser., is an mhabitant of Greenland (Vahl in Th. Fr. Lich. 
Are(. p. 49) and was found m islands of Behring's Straits, byJilr. Wright. 

'^" S la^ina.proUgera sola constant htyus Generis apotHeoia, fere ut in Artho- 
nUe." Ach.inehai: SoJorinm,obs.,L.U.^.^. "Apotkecia . . substantia tan- 

twn meduUari margmatu Feltigermte" Bschw, Clav. tiib. lAck.; 

iioft. Bras, in ealee. 
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Film. 5.— PANSAKIEI. 

Thallus horizontalis, frondoso-foliaeeus dein multiiidus 1. squama- 
losus, coriaceo-memtiraaaceus, hypothallo paouoso demum evanido. 
Stratum gonimicKm iadolia vaviffi ; e gonidiis vindibus (solltis) aut, 
stepius, caaraleseeotibus (collogonidiis) constaus. 

If we have really reached, in the FelUgerei, the summit of Parmelia- 
060U3 lichens, it cannot surprise ns to meet next with another group, at 
oace approaching the former in esseotial structural characters, and yet 
shewing marked evidence ol' degradation. And th^ \a exactly what is 
indicated by the Fannariei; or, to cite only, for the present, the chief 
memher of the group, Fannarki. lu both alike of its principal sections, 
determined significantly, as In most of the genera of the FelUgerei, by 
the twofold structure exhibited by the gonidia, this genus displays the 
foliaceons thallus, disappearing finally in what is only not the crustaceous. 
One of the noble, austral forms of the section distuignished by green goaidia 
(Psoroma, Nyl.) has much of the port at least of Peltigera canina; but 
the only northern representative of the group is the semi- crustaceous 
P. hypnorum. Of the other section, in like manner, in which blue- 
green gonidia (gooimoua granules, Nyl. collogonidia, nob.) replace the 
ordinary type of these cells (Famiaria, Nyl.) we have on the one hand species 
(P. molt/M<sa, plumhea, Guyana, fulvescens) comparable with Sticta, and 
yet on the other, and aasociable with the first by unquestioned afftuities, 
forms not only not foliaceons, but even, finally, in the opinion of almost 
all liehenographers of the present day, not even lichenose. And this 
brings us to the most interesting chapter in the history of Fannaria, — that 
which concerns its relations to Coiiemaceons lichens. 

It will hardly be doubted that even Sticta is brought into peculiarly 
close relations with CoUema, etc., by its blue-green gonidia ; and Fries 
was well able to compare with it (in Mallolmm, Aeh.) such Collemaceous 
plants as Leptogium Hildenbrandii and L. Menziesli. But the affinity of 
the latter to Fminaria Is evidently far more intimate. The two groups 
plainly touch at several well-ascertained points ; and there are not a few 
forms now actually in question between Licltenes and CoUemaoeoi : thus 
abundantly illustrating the justness of Koerber's remark that the divid- 
ing hne between Collemaceous and true Lichens is by no means so sharply 
drawn, in nature, as we have drawn it (' dass die Sclteidetvand . 
lange nicht so scharf gemgen set, als wie loir sie gezogen haben.' Parerg. 
p. 26). If, following the indications of habit, we compare, with the 
microscope, the thallhie structure of Fannaria Uirida, Nyl. {CoUema, 
Mont. Farmelia {Afnphiloytia) SusselUi, Tuckerm. Syn, N. Eug.) with 
that of species of Pannaria exteriially not dissimilar, it seems impossible 
to refer the former to any other genus : P.fitlvescens (Mont.) Nyl, (fieri). 
Mus, Far.) sufficiently mediating, in its perhaps rather las medullary 
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tissoo, aud more distinctly coouatenatud gonidia, bctwoeu it and P, rubiff- 
inosa, aud the latter oflferiog seemingly the first step of descent from tlie 
compaeter, filamentous web of J. moh/bdeea and P. plumbea. And yet, 
if continuing the investigation, we compare the species first named, tlius 
both by iuteraal and external characters associated with Pannaria, with 
Odlema bt/rstsum (C. hprsinum, Aob.) significaatly agreeing with it, to a 
considerable degree, in habit, as in the important point of the nap of 
the under side of the thallns, and in the spores, it may well appear doubt- 
M whether Montagne liad not equal right ; and whether there be really, 
here, any distinction at all between Pannaria and OoUema. 

And the difficulty returns, uuder varied conditions, in the reduced 
forms, which make so large, and, in the north at least, eo Ghara«terietical 
a part of Pannaria. ■ It were indeed to be expected beforehand, in view 
of the evident approaches, — to say the least— in the higher types, 
towards Collemaceoua structure, that such approaches, rendered yet more 
perplexing by the degradation of the thallus, should i-ecur in the lower. 
Lecothccium, Trev., Bacoblenna and ColMeckia, Mass., Pterygium, Nyl., 
and Wilmsia, Koerb., are modern genera of Goliemaeers, every one of 
which may, notwithstanding, with fair show of reason bg said, not merely 
to descend from, but even to be referable to Pamiariei. Not by any 
means that a certain degree of structural change in the thaUne is not 
recognizahle in these groups, or this group, but that this change is, to a 
very great extent, ^unless where chemical conditions may possibly have 
to come into account, as in OoUoleckia — inextricably involved in, and it 
should seem, in short, a corollary of, that rediisHon of the thallns,' which, 
confessedly, is not enough in itself to exclude any lichen from Pannaria. 
The modified sti-uctnre follows the reduction, in fact, within the univer- 
eally recognized limits of the genus. What is taken as sufficient to 
separate XccofftectMJBMiflniHj, Mass., (Pawwrario, Nyl.jaadX. asperelhim, 
Th. Pr. {lAch. Arct., and herb. Auct.,— the plant being comparable per- 
haps rather with Pterygium pannarieUum, Nyl- Scand., than with this 
autlioi's P aspertllum, 1 c.) from trae Lichens, is not indistinctly trace- 
able to an uniiuestioned lichen — Pannaria tryptopkylla ; and even 
Ptefygivm Pettrsii, Nyl , analogous as ai-e its structm'al details to those 

' Compare Sdiwendener on the Btmotnre of the ' smaller sq^uamules,' as eOD- 
trast«d with the largei, of P mierophyUn, 1. e. 3, p. 194, and oa the thallua of 
Baeohlenna Tiemmaea, Mam , and Leeothednin coralUnoides, Koerb. (^Pannaria 
mgia, ityl ) 1 o 4, pp 163, 165. Aud his obsevvatioiz -of the reductiou of the 
thalluii of P mii,rophyna lutn a ' through and through' paranehymatous tissue, 
holds good equally of P tri/ptophylla ; whieli, though, on the one hand, compared 
by the GTMUian author with even P. i-uUffinosa, exhibits also, ou tbe other, oondi- 
tioue, mseparable lu tbollme structure from P. nigra. But in refuihing this 
merely pareDohymaton.^ thaUue, Fa/tinar-ia reaches ultioiately PyrethOpsis and tho 
CiUenifi , all othei distmction between the two families, as now understood, at 
last ceasing, oseept what may bo m.itle of the external habit. 
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of some CoUemaceee, is perhaps better esplaiaed by anotlier American 
Uchea {Pamiaria flabellosa, Tuckerm. Obs. iicft, 1. e. 5, p. 401)iiot readily 
removable from the same feimily, or even the same geiius with P. irppto- 
phylta. It is ovidoat ]iere that the writer is unable to adopt Nylander's 
estimate of the value, its a structural difterenee, of the indistinctness or 
even obsolescence of the hypothallus, in his Pterygium. 

The indications afforded by the family last pi-ecediug of a disappear- 
ance of the thalline cxciple, find their coiuplemeut, iu the present, in 
pseudo-biatoriuo forms, which considered apart from their obvious con- 
nections, should be referable to the iscjtte.'ijcei. Coccoca/piffi, Pei's.,Mont,, 
constituted, it is probable, by only the varying foiuns of a single species 
{Tuckerm. m Wright lAch. Cub. n. 104-107) is without doubt to be 
referred to the number of such pseudo-biatorine Pannaria: ; a conclusion 
suggested toy if not involved in Nylanfler's reference of P. plumbea to 
Coccocarpia. 

Ps&roma, Nyl., only differs from Fannaria of the same author, in the 
structure of its gouidia ; but his more recent reference of the former to 
Lecanora, (Lich. N. Zeal, in Joum. Linn. Soc. Loud. 9) hardly sufQciently 
takes into account its well-marked habit. The tropics furnislr us, how- 
ever, with two other remarkable types, neither of them wholly alien to 
Pannariffi, and both characteilzed by green gonidia. One of these (Par- 
mdia gossypma, Mont. Wright lAch. Ctil). n. 110. Orocynia, Mass. 
Esam.) is associated by Nylander with the still doubtful Lichen lanugi- 
nosiiS, Ach., in Amphiloma, Nyl. ; but recedes remarkably in its byssus- 
like thallus, and in the habit of the apothecia ia not ill-comparable with 
HelerotMcium Bomingense. The other, Physeidia, Tuckerm. Obs. Lich. 
1. e. 5, p. 399 (Wright Lich. Cub. u. 92, 93) combines a thallus now hko 
that of some P7*yssfei, and now resemtoljug rather a squamnloseZccfflttora, 
with a bysaoid hypothallus, comparable with the thallus of ParmeKii 
gossypina, composite (zeorine) apothecia with much of tho aspect of 
those of Pa/tmaria sphinctrina, Mont., and acicular, quadriloeular spores. 

Heppia, Naeg., referred to the present family by Nylander, appears 
finally to agree with it in some particulars of habit, as it does also in 
internal characters. The proximity of the Pannariei to the Peltigerei is 
illustrated by this little lichen, referred by other authors, without e\eep 
tion, to the near neighborhood of Solot ina , and perhaps even more evi 
dently by JBriodej-ma, Fee, hero placed with Peltigetei, tout by Nvlandoi 
with Pannaria. 

It has been stated elsewhere that the whole manufcnpt of this 
arrangement of Parmeliaceous lichens was completed, cssoiitially aa ]t 
now stands, before the researches of Professoi fechwendener on the 
anatomy of the thallus had, ia any form, become known to the WTiter 
The passages cited toelow of a portion ot the Geiman author's general 
observations on the family now before us, and onitscloseirlafionb to that 
next to follow, are therefore pertinent ; and I add here a rougli outline, 
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accommoiilateii to tlie nomenclature of this book of wbsit is said. The 
author had already (1. c. 3, p. 146) deJiueatod the 'unbrokeu series' of 
ParmeUaceoiis types, which, connected with the Usneei through the 
aaoeiidant conditions of Tlieloschistes and Physcia, continues to develope 
itself iu the foliaeeoiis forms of these genera, and Par-mdia, and reaches 
the summit of such deyelopment in Sticta and Nephroma. From these 
last 'branch off' (differenced by the disappearance of the cortical layer 
on the under side of the thallus) Feltigera, and Solorma. And, related 
more closely to Sticta by the continuousuese (not, however, without 
important exceptions) of its cortical layer, next follows Pannaria, con- 
stituting with LecotJteclum and Pterygium but a single family. From 
Lecothecium, etc., ' the transition to the Collemacets, is, whether we regard 
the medullary tissne or the gouidia, plainly a gradual one.' And, in like 
naanner, the CoUemacea, for their part; connect themaolres, immediately, 
with the jnst referred to representatiyes of the Pannaria group. And 
the author continues, still more particularly, in introduciug his discussion 
of the structure of P/mnaria, as follows (p. 190} — The few species of 
this remarkable genus mediate the transition of the so-called heteromer- 
ous Lichens into the homteomerous. While some {P. plumbea, hypnorMn 
etc.,) remind us In habit as well as anatomical characters of the Far- 
meliaceai, others (P. rubiginosa and trg^tophylla) display a decided rela- 
tionship to the OoUetnaee^; without at the same time any room being left 
to doubt that all are alike referable to the same natural group. In 
P. rubiginosa and tryptophylla, and sometimes also in P. microphylla, the 
gonidia possess, namely, thickened, gelatinous membranes, which often 
completely fill up the interspaces of the filamentous tissue, and appear 
even not seldom dissolved into a homogeneous pulp ; iu which, as in the 
CoUemacets, filaments and gouidia are imbedded. It follows from this, 
be goes on finally to say, that the whole gonidiiun-bearmg, or much tho 
laigei pait of the thallus, in these mstances, assumes the character of a 
gelatuious ti8=iue, not esseutially differenced fiom that of typical Colk- 
macef^ and that only the smallei part, leduced sometimes, heie and 
there, almost to uotbmg, retains the normal featuie? of the hetciomoroua 
fiond ' Foi fuithei dlastiations of the pregnant fact lust stated, 

' " Djs grossme Zaiil de> aufgefukrUn Gattimgen lutst meh m emc waurUer- 
l^^dliett^ Emhe bnngen, tn meleher jedo folgende aieh ungemoungea an dte voi 
Itergehatden ansehlteaat Geht mun ion Ana^tyeliia aus, iveldie den Uebeigaug 
ffa den straudtarUgen Formen veimiftelt, so folgea naeli&inander die ubngeii 
Gattuitgen dor Parmeheen , Farmelia, Pftygcta, -Tmiinoat la An dtese reilimi iuh 
dwch Vermitthmg voa Sfteta Iwrbacea, palMa, disseeta nnd der iibngen Arten, 
die mi de» Nylandei^gclieii Gaftungen Stoasoha und Sfteta gehoi en, die Gene) a 
8tte^ nnd Nephtoma, SeHle mm Tlieil mtf b/ptadh blaugrtmeit Gontdten und untti 
Mcft voUkommen libeiorngftmntend J^lgen mm, am (he Beike de> allsettig urn- 
Ttndelmi Fteehti^ nuJit «« vnter^rer'Jien, zwnaehat die Fannaiiea, an welclm du) 
'obtiqeu all Pannari'icfvrt aiifgefulirt'^ Gatttmijpn sifh anseJihi'ssen Ziciiclicrt 
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reference may be had to the cited, memoir. It will scarcoly ha questioned 
that the observations of Prof. Schweadener, juat set down, have an 
important hearing on some obscure points of licbenoae structure. And 
a impossible not to add that the argument from these results, aupport- 
;, it should certainly seem, the view taken, from a distinct standpoint, 
in the present treatise, of the Parmeliaoeous nature of the CoUemei, is 
sustained by the most thorough anatomical analysis of the plants in 
question ever yet made. 

XVIII.— UEPPIA. K"aeg. 

Naeg. in Hepp Flecht. Eur. o. 49, Mass. Geoeae. p. 7. Nyl, Enum, G6a. 
Lich, in M6m, Cherb. 5, p. liO. Koerb. Parerg. p, 25, Th. Pr. Gen. 
p, 56. Stizenb. Beitr. 1. c, p. 164. Schwend. Untersuch. 1. c. 3, pp. 
152, 178, t. 9, f. 1. Solorinffi sp., Mont. PI. Cell. Canar. in Webb et 

SUetatmdPannariafeMtallertUiigseinvenmtteXndes G-Ued; AoohstehenP.plum- 
hea wnd eimge atisMndisehe Artcn a. 6. Coecoearpia auranUaca, den Siiotcn 
melif sehT feme, wdhrend andererseits P. Iit/piioritm durdi die gelb-griine Farbe 
der Gonidiencmf cKe FarmeUeea guriickdeutet. Von den Gatiwagen Leeoffieekim, 
Bacoblenna, Mioartsa wtd Pterygium ist die UeTtergtmg sa den Gallertfieehfen, 
Kos das Geieelie und die Anordnung der Gmiidien betrifft, etn aOmaUiger m nen- 
nen. SawoM die Collemaeeeu . . . ats die Omplialariaeeen . . . sefiKes- 
een sM unmittelbar an dieae BoprSsentantm, der Pannariaeeen an {wie mir seJwint 
Uichter Oder doeh ebeit so leieht, als die eine AMlu^Tttng cm die tmdere}. . . , 
Von dieser Seihe smeigeii sieli an mehrer^i Pwikten i:leinero db, derett EndgUeder 
Hocfl keitier Seite hin ndhere JBesielmngen verraihen. So von den SUoteea die 
PelUdeaceen," «. «. w, SBhTrendonerCwto-sucfl,, «&i mipra. 

" Dio ieenigen Arten dieser aitsgesetehneten Oatiung vermitteln den Vcbm-- 
gang von den mgenannien heteromerischsn Fleehten bh den homSomeriseliea. 
Wdlirend die einen (P.plumbea, hj/pnorwn a. a.) in ihren MMttieUen wid anatom- 
isehen Merhmalen an die FarmeUaceon erinnem, neigen die andom (P. mbigirMsa, 
teyptopTiyUa) eine gane entschiedene Verwirndtachaft mit den Collemaeeen, ohno 
dags' desswegen die Zusammengehoriglceit der ersteren und letzteren su hessaie^eln 
wore. Bel P. nMginosa kjm! tti/ptophj/lla, smw^len ameh boi F. mieropliyUa, 
besttsen nantUeh die Gonidien gdUertartig verdiekfe Membranen welehe die Zwia- 
dhetirdvme des Faserg^eehtes oft vollstdndig aa^UUen und in mdnckan FdUen 
sogar su einen homogenon Pwipo, in uieleher teie tei den Galler^edhten Fasem 
%md griine ZeUe/n tdagebettst Uegen, verachmolnen eracJieinen. Jtem^ifolge 
erselmnt aldrmn der gonidienfuhrende TheH des Lagers, weldhm- durehschnittlidt 
nngefShr §■ — J der gannen Dieke einnimmt. stellenmeise a6e/ aacA wetter nacft 
unten vorspringt, als ein gaUeetairUges, fast dwokvieg intersSfiemfciSM Gewebc, 
doss von dem der fypisoltert Collemaeeen nieht ivesentlieh differirt, und nur der 
untere Meinere The^ leelche hie und da TteinaJte volktandig verdrangt ist, besteht 
»!M einem totfom, lafthalUgen Fasergefteelit, iHe man es Itei den iOmgen Iietero- 
merischen Fleehten leobachtet." Sctweiidener, 1, o Compare also, on the struc- 
tnre of the blue-gi'eon gonidia, De Bary, Morph. n. Phys. d. Pil^e, Fleehten, ete.. 
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BertUel. Hist. Nat. Canar. p, 104, t. 0, f. 5. Leeauorffi sp., Krempelli. 

in Flora, ISSJ, n. 43. 

Apothecia orbicularia, in tliallo saccato-depressa, 1. dein prom- 
iDula margineque demisso aubcincta. Spouaj ovoideo-oblongio, 8im- 
pliees, inoolores. Spermatia ellipsoidea; sterigmatibus simplicius- 
culis. ThaJIua froudoso-squainulosus, mouophyllus, matrioi arete 
adnatus, bypothallo obsolesceate. Stratum goDimicum e collo- 
goDidiis coflstitutum. 

The American lichen is either throughout closely applied to the earcu 
OE which it grows, or often, from the first, elevated at the margins ; when 
these turn hlackish beneath. Fronds, especially of the latter sort, reach- 
ing now 3""- in the longeist diameter, exhibit finally a well-marked loba- 
tion. Apothecia either sunken, when a tballhie rim constitutes a spurious 
margin, or quite flat and wholly immarglnate, or finally superficial, with, 
if I mistake not, a thin, depressed entire, true mai'gin, of the substance 
of the thailus. Such were certainly to be expected, as in Solorina, in the 
case of sufficiently elevated fruit. More rarely also I find, in repeated 
instances, such superficial apothecia becoming tiu-gid and thus imraargi- 
nate in the sense, and with the whole look of cephaloid Biatora fruit. 
Spermogones (not heretofore described) have been observed by me, only 
on otherwise sterUe fronds (with the whole structure, as well as the exact 
habit of fertile ones from the same region) collected iu Texas (Wright), 
They are scarcely other than solitary, and mostly centi'al, in the fronds, 
and appear as rather conspicuous, minute tubercles, of the colour of the 
thailus i clothed within with slender, sab-simple (that is, simple, or at 
length, if I do not mistake, very sparingly branched) sterigraas, bearing 
exceedingly minute, ovoid-elhpsoid spermatia. 

It is impossible to deny the evident points of agreement between this 
little lichen and Solorma saccata v. spongiosa, Nyl. ; but the former is not 
referable to Solorina, nor easily to PeUigerel. The family last name<l 
approaches indeed very closely, in the anatomical structure of the thailus, 
to Pamtariei; but Schwendener appears to incline, on the whole, to 
recognize a predominant Pannarieino affinity iu Heppia; as had already 
been done by Nylander. It needs in fact nothing bat a suffleient reduc- 
tion of the thailus, (of which reduction some of my American specimens 
appear to afford indicationa) to endue the finally superficial, or cephaloid 
apothecia with all the aspect of a Pctnnaria; akin, one might perhaps 
well venture to say, to P. hyssina. 

H. Despreauxii (Mont. I. c. sub Solonna) first detected in the Canaries, 
and afterwards recognized by Montague in Ohio specimens (Lea) is found, 
not rarely, growing on the earth, from New England to Texas, as on cal- 
careous pebbles in Kansas (E. Hall) and is the only known expression of 
this generical type; the European 3. aUgluUnata (Krempelh. !) Mass. 
Lioh. Ital. n, 157 1 Koerb. ! Parerg. 1. c, affording no d " 
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Xli.— PAWN ARIA, Delis., emeua. 

Delis, in Diet. Class., cit. Dub. Bot. Gall. pp. 606, 655, et Endocarpl sp., 
p. 594. Pai-melia sect. 2, Fr. L. E. p. 86 {spp. excl., et addita P. elteina, 
et Endocaipi sp.). Tuckerm. Syn. N. Eug. p. 35. Parmelist, Colle- 
matis, LeeanorED et Leeideje spp., Acli. L. TJ. s et Syn. Pannaria, 
et Parmeliffi, CoUematis, Leeanorse, Patellarite spp., et Endoearpi sp.. 
Dub, Bot. Gall. Parmelte sect., CoUematis sp., Coceoearpia, et Endo- 
earpi sp., Moat, in Ann. ; Syll. Tracbyderma, Norm. Con. p. 17. 
Pannaria, Coceoearpia, Raeobleona, Lecotbecium, Colloleehia, Toniniie 
sp., et Eodocarpi sp., Mass. Elc. pp. 109, 139 ; Mem. p. 54 ; Geneao, 
p. 7 ; Symm. pp. 55, 75. Paoroma, Amphilomatis sp., Pannavia, Coceo- 
earpia, Pterygium, et Endoearpi sp., Nyl. Euum. G»Sn, ; Syn. I, p. 93, 
t. 2, f. 11-15 ; Lich. Scand. pp. 25, 121 ; et in Ann. Pannaria, Massa- 
longia, Lecotbecium, Colloleehia, Pterygium, Wilmsia, et Endoearpi 
sp., Koerb. Syst. pp. 101, 105, 397 ; Parerg. pp. 45, 403. Pannaria, 
Coceoearpia, Massalongia, Ea«oblenna, et Pterygium, Stizenb. Beitr. 
pp. 142, 172. Structuram exposuerunt Tulasne, M6m. Lich. pp. 22, 
148; Schwendener, Dntersuch 1 o 3 rP 1*^6 190 t. 10, f. 7, 11, et 4, 
p. 161, t. 23, f. 10-13. 

Apothecia sub-scuteilEetoimu, 1 lecmouna 1 zeorina, 1. deiu 
pseudo-biatorina. Sporse ovoideo ellipsoide c vel obloDgie, 1. simpJi- 
ces 1. rarius bi-quadriloculares 1 laii^sime munfoimi-pluriloculares, 
fliscescentea aut Sfepiiia decoloies Spermatia (qn cogu.) oblonga; 
sterigmatJbus multl-arbiculatis Iballus subfohaceus 6 moiiophyllo 
lacinlato-multifldug squamuio'^usve, snbmde crastaceo-eompaetus. 
Stratum gopimicum e gonidiis, aut a epias eollogonidiia eonstaos. 

It is the secret of all systematic study, says Fries, adequately to 
apprehend the distinction between close affinity and auperflcia!, or snbtile 
diffei-eueea.' Tho latter are to be worked out, and their secret estorted ; 
but the interest of tbc inveatigatiou should not bo permitted to blind us 
to the probably greater weight of the former. To Delise is due the 
credit of first indicating, in Pannaria plumbea^ etc., P. muscorum, and 
P. microph^lla (including, it should seem, P. tri)ptophyUa) the outlines of 
the group before us ; and to Fries (L. E. exc. exdp.) for a clearer concep- 
tion of its idea. But this idea could only come to its rights by tbe expli- 
cation of all that was, iu fact, iuvolyed in it ; and, through such process 

' ■' Possvnt sane v. c. neci . . «ei imieam auiplures inelu4ere ^oras in ceie- 
rum max'mte nffinibus, quos moTphosi et ■metamorphosi eongruis e tani aulUUbits 
differenUls in diversasfcmiUias hwtd tran^craimis. Myatarium vera omrds systera- 
aUiH atudii est Hte pereipere, magiMia ease diffarentiam iater inUiiMia a^ntatem 
et extemos vel subtiUsii^og ohwaeteres . . . Dt/vmum , . effataia Lin- 
nteanum : genas 4abit diaracterem, nee eMraeter gmiua, atVtuo wagis valet do 
faaiUUs plaiitaram," etc. Ft. Summ. Veg. Soanil. p. 264. 
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of differentiation, tlie original group has passed now into neai' a dozen ; 
representing Pannaria analyzed. It is impossible, however, tliat this 
shonld he the end ; and the grave differenoes of opinion among lichen- 
ologists as to the value Mid lunitation of these clusters,^ what is Pan- 
naria with one becoming Coccocarpia with another, what is Pterygium 
with one, Lecotftecmm with another, and what is Lecothecium with one, 
Pannaria with another, — point not imcertainly to a fnture reunion of 
the sundered types ; when the long lost idea, ennoliled by the rich results 
of study, sliall once moro be recognized in its integrity. 

The prehminary observations anflciently show tliat the present wiiter 
is, for his part, unable to adopt the opinions of those lichenographers who 
have elevated the anomalies of Pannaria iuto generical, and even ordinal 
distinctions. To do this is to disregard the natural connection and eyen 
continuity of most intimately related clusters of forms ; a fiict tacitly 
admitted indeed by the most esperienced of modern liohenologists, as 
well in his observations on the relations of his Psoroma and of Goceocar- 
^a to Pannaria proper, as in those on the afQnity of P. nigra (Lecotlic- 
civm S Gdllolechia, of authors) to Pterygium; and if he has recognized 
as sufQcient the unsatisfactory difference which should separate the lat- 
ter, this cannot destroy the value of his testimony as to all the former. 

Psoroma, Nyl. (Ilisp. Psorom. •& Pannar.) embraoes almost the whole 
of the Pannarim, of other authors, the gonimous system of which exhibits 
the normal structure of the Parmeliacd. Kepresented at the north only 
by the sqnamulose P. hypnorum, — the apothecia of which none the less 
interestingly exhibit the genuine Parmeliaceous type, so soon to disappear 
in the succeeding sections, accompanied also, in the vav. pahacea, with 
other features of resemblance to Sticta, recniTiug there, —this gi'oup 
developes, at its centre, in the austral regions of the earth, into conspicu- 
ous, at length ^o«(tose-foliaceous forms, well worthy of its position as the 
highest extreme of Pannaria; lookingtowardsjSJcia,audthePfflr»iefei. 

P. lanuginosa (Ach.) Koerb., the fruit of which is, at present, quite 

nnlmown, offers little to connect it with Psoronm beyond similar gonidia. 

From these recedes Pannana proper, conditioned, sometimes most 
perplexingly and in a manner unknown to the similarly receding groups 
Of Pelligerei, by the seemingly abnormal structure of its gonimous system ; 
and no less by its frequently pseudo-biatorine fruit. It is obseiTablo 
however, that the section before us is mainly lecanorine, as respects its 
best developed species ; and that it is the reduced forms which in this, as 
in other respects, anticipate the various irregularifies of the nest. The 
highest cluster, or that more iromediately represented by P. riMginosa, 
is beet exhibited in the tropical P. pannosa, and, especially, in the 
Polynesian P./ulvescem (Mont.) Nyl. The latter is unknown to North 
America; hat, P. pannosa reaohes, seen as yet only infertile, the low 
country of South Carolina (Eavenel) and Louisiana (Hale) and, in the 
tropics at least, is very evidently, not to say more, to P. nigro-cincta 
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(Mont.) Nyl.,as F.riiblgmosa (kuown only iiileoauoriEe forms) toP. ir^jj- 
topliylla. And, as aa extreme member of the same assemblage, associ- 
atole perhaps stractarally with P. riAigmosa tlirough P. fulmscens, must 
be reckoued, if referred at all to the present genns, the remarkably retro- 
gi'ade P. lurkla, Nyl. {Collema, Mont.) a not uncommon North American 
lichen, extending also to Japan (Wright) and the tropics ; and combining, 
with often, the exact habit of P. rabiginosa, an amount of deviation in 
tballine structure, from the latter, which can only be fuUy charactei'ized 
aa Collemaceons. The view to be here taken of the position of the Col- 
lemel, as io fact immediately contiguous to the Pammriei, removes the 
diflculty of attempting to conceive of such intimate relationship in plants 
of different orders, but it may still be questioned whether P. Iwida 
should not follow P. stib-lurida, Nyl. (in Ann^ ; S//n. Lich. If. Gated. 
p. 5) into a still, closer association with the group represented by CoUema 
iyrsmum {Phi/sma, Mass. Ifeag. p. 6 ; DicJtodium, Nyl. 1. c.) the group 
being understood as properly intermediate between Pamtariei and Col- 

lemei, but referable rather to the latter. P. ruhiginosa is found, not 

Yery imeommonly, throughout New England, and extends southward to 
South CaroUna (Eavenel). In this species the degradation of the folia- 
ceous thallus into the squamulose is at length most obvious ; andif there 
were any doubt of its close relation to P. tryptophylla, none can well be 

entertained of the analogous affinity of P. pamiosa to P. nigro-cincta. 

The species last named (P. mgro-dncta (Mont.) Nyl.) has occurred, on 
trunks, in the low country of South Carolma (Savenel) and Louisiana 
(Hale) ; the specimens agreeing generally with one of the New Granada 
ones (Nyl. in Lindig. n. 818) but by no means so well marked as the 
otbera, or as one received from Montagne ; and might almost he referred 
to the nest. Even the Cuban Lichen (Wright Licit. Cub. n. 103) in some 
of its states at least, is amb^ons; and suggests readily the finest forms 
(as Fellm. iicA. Arct. n. 98) of the northern plant (P. tri/ptophplla). But 

the best forms of P. mgro-dncta suggest unmistakably P. pamtosa. P. 

tryptophylla (Ach.) Mass., occurs on trunks, and also, growing over mosses, 
on stones, in the mountains of'New England, and in New York. Massachu- 
setts (H.Willey). Vermont (C. C. Frost). The near afQuity of this species 
to those immediately preceding, will hardly be disputed ; but it stands 
also, in some of its states (and similar difficulties are not unkuowu elsewhere 
in Pannaria) in apparently close relations to another group {Lecotliedum, 
eta., Auctt.) which we find ourselves compelled, in the present arrangement, 

to remove far ftom it. P. Sooheri (Sm.) Th. Fr., of the-Scottish and 

Scandinavian mountains, has occurred in Greenland, Vahl. (Th. Fr. I4ch. 
Arct.) but the still more interesting P. elrBina (Wahl.) Nyl., which Dr. 
Fries takes for intermediate between P. ruMginosa and P. Hookeri, istm- 
known as North American. ^ — —F. microphyUa (Sw.) Del. (e Dub. 1. c.) 
is as frequent probably in the northern States as P. leucosticta; audi 
possess it also from Ohio (Lesqnereiis) California (Bolander) and New 
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Mexico (FenfllerJ. Both tlio Iccanoriue and psoudo-biatorine conditions 

are well marked. F'. crossophi/Ua, TuekeiTo. (Obs. Lich. 1. c. 4, p. 404) 

an elegantly bi-anoli-lobed, mioute rook-liclieu, with bright-reddish, 
pseudo-biatorine apothecia, has only occurred at its original station in 

Vomiont (Kussell), P. granatina (Sommerf.) Th. Fr. {Lecfmora, 

Sommerf , Nyl- Sca/nA. Parmdia § Fatellaria, Fr. Pt/rempsis, Nyl. 
Ltcli rellm. Th. Fr. t^ich. SpiUb.). G-ranlte rooks ; Notch of the Wbite 
Mountains (myself) and in Gorham, N. H-, (H. Willey). Thallns here- 
tofore described as a cbinky emat, made up of small, sometimes crennlate 
granules (Sommerf., Flies, Nyl.) or of cartilagineoua squamules (Mass., 
Th Fi ) but really, aud in the European specimens {Herb.Th.Pr. Pellm, 
Licji. Aict. n. 4) equally with the American, peltate ! and to be compared 
especially with Omphalaria hotryosa. From this the plaut before us 
appeal's at once and certainly to differ in its Lecanoreine and not Col- 
lemeine habit ; and the details of strnctuio, if they exclude it from the 
Lecanord, as here underatood, permit of its association with Pannaria. 
I am at any rate unable, in a full comparison, under the microscope, of 
the thalline straefcnre both of this, and of OoUema h<s^maletim, Sommerf., 
referred here as a variety by Th. Fries, with the more reduced conditions 
of P. microphylla, eto., to discriminate any sufficient difference. The 
plant fills in thia genus, if our view be not a mistaken one, a strictly 

analogous place to that occupied by i. rirftiwn in Xecawora. So closely 

related, in every respect, t^ tlie lichen just noticed is PyrerK^sis hatma- 
topis, Th. Fr. {Odllema v. ficsmatopis, Sommerf. Pj/r. rufeseens, Nyl.) 
found in Greenland (Vahl, e Th. Fr, lAch. Arct.) that its place must 
undoubtedly be determined by that of the former. I have only seen the 
specimens in Fellm. Lleh. Arct. (n. 5) which are hardly satisfactory as 
respects condition, but appear to agi'ee generally, in important external 
features, with P. granatina. It is to be hoped that the plant may be 

found in New England. P. brimnea, (Sw.) Mass., kuown only as an 

Fnited States lichen, on the coast of Massachusetts (Oakes ; H. Willey) is 
doubtless more common northward, and is found in Greenland (Vahl, e 
Th. Fr. lAch. Arct.) oecurriug also in the islands of Behring's Straits 

(Wright). P. c^fflwoJepi'oi, Tnekei-m. (Lich. Calif, p. 17). On the earth, 

California (Bolandev). Closely resembles P. nebulosa (Hoffm.) Nyl., and 

the alleged difference may prove to be iusufflcient. P. Uucosticta, 

Tuckorm. (06s. Lick. 1. o. 4, p. 404) is fouod throughout the Atlantic and 
Gnlf States ; and in Ohio (Lesquerens). From this species, first described 
by me in Darlingt. Fl. Cestr. 1853, 1 am scarcely able to distinguish such 
specimens as I have seen of the European F. craspedia, Koerb., Parerg. 

p. 45 ( Anz. Lich. Zangob. n. 428) of Istria and Lombardy. P. lepiMota, 

Th. Fr. {Lich. Arct. p. 74. Ledd. muscorum var., Sommerf. P. prtster- 
missa, Nyl. Idch. Sound, p. 134, teste ^so; p. 290) was referred by Som- 
merfelt, and Fries to P. muscomm, (Ach.) Del., but differs in its spores, 
aud in other respects, and is perhaps nearest to P. leucosttcta ; which is 
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uot, however, kuoTVii to occur with. pseudo-biatoviES fruit, P. lepiMola 
has been found in Gfreenlaud (Vahl, in Th. Fr. I, e.) and in California 
(Bolandev)- The spores in this, as iu P. muscorum, P. cyamotepra, and 
«onie other species (Koerb. Syst. p. 107) offer some indications of colour ; 

not unlike those observable ia the similar spores of EHoderma. P. 

Bolanderi, Tuckerm. {infra desert Eoeks, Ukiah, California (Bolauder). 
Perhaps rather associable, as respects the thallus, with the species imme- 
diately precediDg, but very strongly differeuced, as well by the polvspo- 
rous thekes, — a new character in the present genus, — as by the CoUemeine 
habit of the apothecia, which recede in this direction much as those of 
P. elceuia (Wahl.) Nyl., are described as doing in another; andarereallj- 
not very much nnlike the most mature oues of Mass. Lick. Ital. ]i. 174 
(Thyrea Notarisii, Mass.). With the Callfomian Pajmana just reck- 
oned, before «s, it is impossible, in the light afforded by Baglietto's recent 
detennination of Endocarpon Guepini as a Parmeliaceons lichen,^ not to 
see that the latter is really the nearest relative of the former ; and, with 
all who do uot allow other than eubordtuate weight to the polysporous 
anomaly, must fall also into Pmmaria. As respects the t^allns, P. 
Gttepim (Delis.) (occurring as yet, here, only at Keedham, Mass., and on 
the Maryland shore opposite Harper's Ferry, Virginia, Myself; and on the 
coaat of California, Mr. Bolauder) difters from P. So^oMden as a mouo- 
phyllous from a polypbyllous. Imbricate species — or somewhat as P. 
eifsina (as described) from P. Hookeri. In the fruit, however, as perhaps 
much the most commonly exhibited, this difl'erence is more marked. It 
was always difficult, in the large number of specimens of our P. Guepini 
before me, to trace any esterual indications of apothecia. Nor were 
certain minute but regular cavities oecun-ing now and then in the upper 
surface of the thallus, supposed to relate at all to tho ii-uctiflcatJon. But, 
seen in section, under the gnidauce of the Italian lichen ologjst, these 
cavities prove to contain, each a smikeu Parmdiaceous hymenhim ; and 

^ Pamtana Solaitd^ri (sp. nov.) thallo squamosa imJiTieato eorlaeeo-inmubra, 
iiaOBO olivaaeo-fuseo, lobig ereuaiU margins dein elevaiis coisio^ulvorvhntis, shB(j(s 
canwis nu3is; opothetMe innato-teseHibita Jeeanorinis, disco ryfo margine ereeto 
tmiidiHo inteffefTimo. Sporm in thesis pol>/sporis mimerosai (35-60) simpUeea, 
inoohres, loiigit 0,004°"n'--0,007"'n'' orassit. drea O.OOS""- EoobB (metamoiTliio 
sanclstaae) ooaat of CaHforuia (Bolauder). SqTiamTiles of tlie specimens 3 — 4™"' 
in the longest dinxoeter, and smaller ; forming smallisli, now closely, aiKl now more 
loosely imbricated clumps. There ia something in the aspect of tho squamnles 
■which reminds one of the mi^t developed poitions of the thallns of P. lepi(lii>1a; 
and the anatomical stmeture is not dissimilar iu the two lichens, esoept that the 
coUogonidia, occurring in clusters of two to four, and these clusters nieasnriEg at 
length 0,037™"- hy 0,023™^ are larger in the present. Texture of P. Bolanderi, 
like that of P. Gu^im, lai'gely parenchymatons. "With iodine the hymeaium 
assumes a dull bluish tint, passing into a dirty brownish yellow. 

' Baglietto in Nnov. Giorn. Bot. Ital. 2, p. 171, cit. Loighton, Not. Ideh, n. 33, 
in Ann. Nat. ffist., Sept. 1870. 
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to constitutD therefore, the 'urceolate' stage of tlie fruit, as described by 
him. So much being gained, it were readily conceivable that the ennbeii 
hymeoium should become finally superficial, and acquire therewith a 
thalUne boi-der: and this stage, which completes the history, though not 
observed as yet in the American plant, and probably always rare, is fully 
described in the European. Considered as a section of Fannaria, Bndo- 
carpiscum, Nyl., offers the earliest, allowable designation of these poly- 
sporoos species, and is singularly appropriate ; the other names proposed 
(Gtepmia, Hepp; GwepiweHa, Eagl.) being, moreover, at once seen to 
confiiet (in making it, eo to say, necessary to provide a new specific name 
for the oldest species) with one of the best settled rules of nomenclatare. 
With this section, or sub-section, we conclude our present list of North 
American lichens referable to what might altogether or with some few 
possible exceptions, be called Patmaria proper. It may yet be added 
that P. pliolidota (Mont.) Nyl., an elegant, Lecanora-Vike, squamulose 
species of the island of Juan Fernandez, ia also an inhabitant of Mexico 
(Nyl.). 

Though scarcely well distinguishable in structure from the preceding 
section, the much smaller one now to be considered {Coccocarpia, Nyl.) is 
yet marked to a, certain extent, by habit ; and by its constantly pseudo- 
biatorine fruit. Of this section, the ChOian P. Gayana (Mont. ) is unknown 
as yet as North American; and even P.plvmhea (Lightf.) Del., thoirgh 
found throughout the extent of Europe, from the Lofoden Islands to Port- 
ugal, is deficient here. Biit the lichen last named passes, especially south- 
ward, as was first observed by Nylander, into states (Delis. lAch. de Fr. 
n. 4. Welwitscb Crypt. Lusit.) very closely comparable with P. molybdcea 
{Coccocaiyia, Pera., & Auctt. C. parmelioides (Hook.) Tuckerm. in LicA. 
Cub. n. 104-107) and the latter, unknown in Europe, occurs, in one or 
other of its forms, throughout the Uuited States. The apothecia of this 
species, though otherwise interpreted by even such observers as Montague, 
and Tulasne, offer in fact, in their earlier recognizable conditions, no 
appreciable differences from similarly inunature ones of P. plumbea ; and 
the symphiearpeous state into which they finally pass, is of eoui-se noth- 
ing against their relation to Pmmaria. The (proper) margin, however 
commonly excluded, is not structurally deficient ; it is often to he detected 
in tropical forms of the species, and occurs in North American specimens 
of the V, cronia, Nyl. (Alabama, T. M. Peters) with all the regularity, and 
indeed aU the features of that of the analogous European lichen, I am 
incliaed, after an examination of some extent, to regafd the spores of P. mo- 
lybd^ea as typically bilocular, and as affording therefore another difference to 
separate the present group ( Coccocarpia) from the preceding ; but authoi-s 
are by no means agreed upon this minute point of structure.' P. stel- 

' " Costantemente omogenei, vrdloeulart, e solo pee aeeldente vicH gualche sjp<h 
Hdio con una linea irregolare traaversah, piuttoslo dovnta aUa non emnpleta 
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lata {Tuckei'ui. suh Coccocarpia Obs. Licit. 1. c. 5, p. i02) Kyi. On Ilex 
opaca. South Carolina (Eaveiiel). Except in its minuteuess well compar- 
able with small forms of P. molybdrsa, y. indsa ( Goceocarpia incisa, Pei-s. 
Lindig. Lieh. if. Gran. col). 3, n. 68) and the fruit entirely similar to the 
youQger ones of New G-rauada lioheu cited ; with which our plant also 
agrees io ita 'bilooular or biuucleolato' spores. Its lobation is, at the 
same time, not unlike that of P. tryplopliylla, etc. ; and Nylander {IHsp. 
Psororn. & Pann.) has removed the lichen to Pannaria proper. But a 
resemblance to P. trypiophylla may be said to imply also no great dis- 
similarity to our next suceeediLg section {Lecotlieciuni) and hei« we must 
remark not only that P. steUata is comparable with P.Jlabellosa and P. 
Petersii, but that the section Coccocarpia, as a whole, recedes, in an impor- 
tant detail of anatomical structure (the compaoter medullary tissue) from 
P«»»t*ria proper, in the exact direction of Lecotliecium, as interpreted by 
PUrygiwm. P. molybdaa, etc., agree in the features of their medullaij 
layer with P. plimbea, described ah-eady by Tulasne ; and the structure 
in question of these lichens suggests that of Pterygium, Nyl. ; here uot 
distinguished irom Lecotlwdttat. 

We have found Coccocarpia, while at one end represented by distin- 
guished forme, pasaing yet, at the other, like Pannaria proper, into 
diminished conditions, comparable even with some of the lowest of Pao- 
nariine types. And we have also suggested, that, in addition to the 
argument from the always pseudo-biatorine apothecia of the group just 
reviewed, and its finally (it should seem) bilocular spores, there were not 
wanting indications of other structural agreement with the section now 
to be considered. But LecotJiecimn has an interest of its own independ- 
ent of any supposed associableness with Coccocarpia. The former group, 
as we here understand it, exhibits structure which imquestionably antici- 
pat-es that of Colkmei; and one or other of its members is now all but 
universally accepted as Collemaceous. If however the modiflcation of 
structure refeiTed to, first in fact shew itself within the imdisputed limits 
of Pannaria (in P. trypiophylla) ' it is impossible to avail ourselves of it 
for the geuerical separation of Lecotbedum nigrum, Mass. And if we 

orgaai^zasioHe del I'endospoHo di qunllo, die alia sua speeiale ni-wfologia." Mass. 
Mem. p. 54. Kantagne, on. the other hand, has no hesitation iu calliug tlie spores 
" T>Uoeulares seu Unimleolatcfs." SyU. p. 343. 

' The obfiervatlonfi upon which this remark rests were made iu 1865, and some 
expression given to my view of their importance in a note to thijdefieription of 
Pannaria eijanol^ra, in. Licli. Calif, p. 17, ttie following year. Bnt it now appeal* 
that far more important resnits, looMug in the same dii'ectiou, were reached by 
Schwendener in 1863. By the passage, already cited at the couelueion of the pro- 
limiuary remarks on tliis family, it is evident that marked Collemaceoue features 
are traceable, uot ouly iu P. tii/ptopliylla, where they might perliaps have been 
■beforehand reckoned possible, but in F. mieropliyXla, and even P. ruUginosa. 
(Sehwend. I.e.) 
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cannot separate tlie latter, surely the obsoiescence of the hypotliallus will 
not alone serve to distinguish geuerieally the, in every other respect, sim- 
ilar L. asperelluni, Th. Tr., which, according to Nylander {lAch. Scand. 
p. 25)' ia a Pterygium. From this species, Pterygium Petersii and 
P. centHJugmn, Nyl., chiefly differ, m respects the thallus, io being more 
evidently foliaeeous, and (as a eonseiiuence of this I) iu exhibiting more 
distinctly the very regular, elongated cells which constitute the marked 

medullary tissue. P. nigra (Huds.) Nyl. (Collema, Aeh., Lecotliecium, 

Mass., & Auctt.). Calcareous rocks, and sandstones, throughout the 
■United States. Canada (A. T. Dnimmond). Virginia (Curtis). Ala- 
bama (Peters). Thallus parenchymatous throughout, Apothecia now 
reddish-brown (Trenton Falls, N. Y.) but more commonly biacls;. Spores 
(of the Trenton lichen) ellipsoid, biiocuiar, or at length more obloug and 
3-4-Iocular, 0,011-16'"'^ long, and 0,0045-0,006'™'- wide. In the same 
Trenton lichen the approach appears to be a gradual one to var. casia, 
Nyl. (CdllolecMa, Mass., & Auctt.) wherein, through what seems a chem- 
ical change, the external colour aJike and the normfil structure of the 
thallus are modified. The extent of this degradation is, however, various 
in the European specimens, as is seen in comparing Nyl. Herh. Par. u. 115 
with Anz. lAch. Ital. Stq). n. 10 ; aiid in the latter at least there is no 
difficulty in observing the parenchyma of the thallus. Spores of this 
variety, from Trenton, ellipsoid, or biseoctiform, biiocuiar, 0,011-14"™' 
long, and O,O0r-8'"'"- wide. The external resemblance of P. nigra to 
P. tryptophylla is no doubt corroborated, to a certain extent, by the ana- 
tomical structure of these lichens ; but we cannot well separate the fonner 
from the group with which it is here associated and thib group diverges 
from that which includes P. trpptopliylla, in its spore chaiaeter; to say 

nothing of other differences. P.ftabellosa Tuckerm {Obs. Licit. I. c. 

5, p. 401) Granitic rocks, Vermont (C. C. Frost) Sufficiently distinguish- 
able externally from the last, especially by its maigmil lobes and indis- 
tinct hypothallus. As regards internal structure the two plants are gen- 
ertilly alike. In a more luxuriant but infertile, similar lichen collected by 
me, on granite, in the White Mountains, the lobes of the circumference 
exhibit however, under the microscope, a compact medulla comparable 
only with that of P. Petersii; and the plant before us may be said to be, 
iu several respects, intermediate between that species and P. nigra. 
Spores oblong-ellipsoid, 4-locular, 0,016-18'™- long, and 0,0055-7™'- 
■wide. Lecotlteciwrn adglutinatum, Anz. (Manip. n. 12, Lieli. Langob. n. 
263) from granitic rocks in Upper Italy, seems to be well comparable 
with our plant. P. Petersii,^ Tuckerm., is only known to me itom its 

1 Patmaria Petmsn fhallo ^twruZo menA^anaceo stellato-expanso e Uvulo- 
glaueo oltvaeeo^nigreeoente, laoimts appressts plano-eonveuM centto squamuloso- 
di^e>»is ^labentibttB atnlatu fatliantibys laemiato miiltifidt&, JtvpoStallo obsohs- 
cmte, apoUiecUs mmatis psw/lo-bvifi'i mts "sffii', mmgiae teiim dpiniiiii suTfi- 
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originii! locality. It is best compared with P. flaicUosa; from wlaich it 
cTiffers in its regularly ladiaEt, miicb darker thallus, almost obsolete bypo- 
tliaUiis, etc. Traces of the hypothallus are distinctly observable how- 
ever, in the plant before us, under the microscope ; as in all the species 
of the present group, including LecotJiecium asperellum, Th. Fr. The 
medQlIary layer is far better defined in P. Petersii than in the squamu- 
lose forms of Lecothecium; and is moreover modified in a marked way, 
(precisely as in P. centrifagum, Nyl. Syn. t. 2, f. 11) contrasting espe- 
cially with what we find in P. Imida. But if the latter, CoUema«eous as 
it is, approaches too closely to unquestionable Pammrice to be readily 
separated from them, the present may be said to be, in like manner, 

associable with P. flabelktsa, and through that with P. tryptophpUa. 

The sporea of the little group we have been examhiing sufficiently shew 
that Pa/nnaria, if not advancing beyond the unilocular grade in its best- 
developed forms, shows an evident nisus in the direction of such advance, 
in its inferior members. And there is also some evidence, once more in 
the present group (Lecothecium radiosum, Anz., e Koerb. Parerg., stib 
Wilmsia, p. 406) but by no means confined to it, that Patmaria offers 
really a decolorate exhibition of the modifications ol' the brown spore ; 
and belongs therefore, not to the series in which Lecanora follows Par- 
melia, hut rather t-o that which includes at once Umhilicaria, Solorina, 
and the equaUy decolorate Collmiei. From this point of view it cannot 
of course surprise us should lichens otherwise sufflciently Pannarieine, 
be Itiund to exhibit the highest, or muriform modification of the coloured 
spore. And it is certainly no more surprising than that this should be 
the case iu CoUema, as miderstood by Nylaader.— — P. b^ssina (Hoffm. 
sub Cdlemate. Koerb. Parerg. p. 410. Lept-ogium, Zw. exs. n. 174! 
Nyl. Syn. 1, p. 130). On the earth, Illinois (E. Hall). Massachusetts, 
at the tops of walls (H. Willey). Thallus of minute, imbricated or 
somewhat ascendant, ash-coloured or whitish squamules; reduced in 
most of the Massachusetts specimens to mealy granules ; with the aspect 
now of P. brunnea, and now of P. nelmlosa (Hoffm.) Nyl. ; composed (aa 

olnso. Sporm octonw, ellipsoidew simpUces I. rarliis UlociHarcs, deiw magis 
dblongte spordblasto variabiU, incolores, longlt. 0,01]-0,023°"">, eramt. 0,005- 
0,006'""- Leoidea, Tackenu, ia litt, et in ISyl. Syn. 1, p. 93. Pterygium, Fyl. 
1. c. LIme-toefes, Ala!)ama,_ T. M. Peters. The fiQally blackened apotheoia of 
tWs and the otber membei'B of the present group, growing npon rocks, are by no 
means carbooaceoua, or propotly lecideine. In tlie esoellent speoimpDS before me 
of Lecotliecmm aa^erelUim, Th. Pi-. (« herb, auct.) and in P. Jlabellosa, it is easy to 
see tiiat the young friut is pale, and in no respect typically diverse fiom that of 
pseudo-biatoriae states of other Fannarioi; and I observe young apothecia of pre- 
cisely the same character in P. nigra, which occurs moreover, as noted above, and 
also hy Hjlander (Licit. Sccntd.) with brown fimt. And there can scarcely be a 
doubt that ftirther enquiry would shew that the other forms agree in this respect 
.also with these. 
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in 1'. nebulosa, Njl- Lich. Far. n. 114) tliroLighout of rounded collf (di.im. 
OiOOr-OiOll"""-} and coUogouidia wbicli are commouly solitary, and only 
rarely concatenate in threes and foura. Apofcheoia (reaching at length 
1™"- in width, but more often smaller) innate -sessile, reddish-brown, darker 
perhaps, hut otherwise very similar in aspect to those of the cited Gf ennan 
specimen, except that in the Iliinois lichen, in which the thallus is espe- 
cially well-developed, this more evidently conditions the here almost 
leeanorine fruit. Spores in eights, ovoid-ellipsoid, muriform-pluriloeular 
(long. ser. 4-6, more rarely 8; transv. sar. 2, rarely 3) palo-brownish 
while in the thekes, and now also when free, 0,018-0,30"™- long, and 
0,007-0,014°™- wide. Often exactly resembling, to the spores, L^togiuni 
lacentm and X. subtUe (or as in Am. lAch. Fragm. in Flora, 1867, 1. 1, 
f. 6) hut GUI' plants are easily distinguishable by the differences of the 
thallus. I can entertain no doubt (and compare also the i-emarks of 
Koeiber, 1, c.') that the German plant cited is a true Fannaria; and 
the Illinois lichen here above described appears properly referable to it. 
The Massachusetts specimens are inferior in the thallus but similar in 
the apotheeia and the spores. Eymenial gelatine becoming intensely 
blue with iodine. 

Excluding the first section {Psoroma, Nyl.) of nine species, as reck- 
oned by Nylauder, which attains to its perfection only in the austral 
regions of the earth, the great bnlk of Pannarla, of something less than 
forty species, appears certainly to he northern ; hut this is duo to the 
number of reduced forms occurring northward ; and, looked at in the 
light of itB best- developed conditioiia, the genus is in fact largely south- 
ern, and analoi^ou'' in this to Sticta. Eather less than half of the whole 
number of ipecies his been detected in North America; and the Euro- 
pean ratio IS much the same ; but no doubt forms remain to bo observed 
ofl this continmt 



Fam. G. — COLLEMEI. 

Thallus fioudosjfolnceusl dem crustaceo dimitivitu& rarins fru- 
ticulosa ad cendens 1 .ilectonifonms cirtilagineol c naceo-meiii- 
biiiiaceu& humidus in plensque bubgelatmogtis hypothallo fere 
sempei obsolete Stratum gommioum plerumque inord oatum dis- 

^ " »fie %st itnier alien Gollema-ai ten dtcjemije, welehe am tirCitiystBtt dem Gai- 
turtgstyprtg enUprielit, da sie diej^ir CoUema (wid vencandte GaUiingoi) so char- 
aeterisiische waseerlieUe Fulpa mit den daii» vet-ffieilten Foierelemeaten ditroltavs 
nieht besitsf, Moh die Microgonidieii der Thalbis etmas grosser sind, und sich 
seltener eu den 'bekanntert Gonidien-solmwreH iierhinden." Koerb. Parern. p. 410. 
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solutumve, e collogonidiisl. varie dein aggregatis 1. sEepissime mooil- 
iformi-coneatenatia et in pulpa mucilaginosa nidiAlantibus, c"""^*-"" 



As reapeote the friictification there ia no question that the great hulk 
of the groups hefoie us is Parmeliaceousi aud their anomalies of thalline 
structure hays also, it should seem, not to he queationed PaimeUaceoua 
points of departure. Careful comparisou of the whole structure of such 
a series of Hoheus as Parmaria rubiginosa, P. fulveseens, and P. Ittrida, 
Gdttema byrsceum, and Leptogium myochroum {L. satummum, Dicks., & 
AucU. pi.) aud its aUies, or of such a series as Patmaria tryptophyUa, 
and P. flabeUosa, and the species bronght together hi Lecatltecium, Ptery- 
gium, and CoUdeehia of authors, indicates, if I mistake not, far from 
doubtfully, that these are series, not of plants of mixed classes, or of 
Uchens of mixed orders, hut of types Taiioualy modified of what is most 
readily conceivable as the same tribe. Patmaria lurida, Nyl- (GoUema, 
Mont.) is aasiuned, on very high authority, to be, on the whole, congener- 
ical with P. rubiginosa; and Collema byrsiBi4m (G. hyrsktum, Aoh., 
Physma, Mass.) belongs, withashttledoubt, to the higher groups of Gol- 
lemel: but the eongraity of structure in the flrst-aud last-mentioned of 
these lichens is significant; and precludes, here, any distant separation 
of them. 

It is the more or less gelatinous nature of the larger proportion of the 
CoUemei, when wet, that has always attracted the attention of observers, 
from Micheli {Gen. p. 87) and DiUenius (Eist. Mmc. p. 137-147) to 
the present day (Koerh. Syst. p. 394) and this, in itself however useful 
yet certainly subordinate distinction, suggested without doubt the long 
prevalent views of an essential diversity of structure in these plants 
{Lichenes tka}^ extus mtusque Jtomogeneo, Ach. L. U. p. 129, 1. 14, t. 8. 
lAchenes Jumaotnerid, Wallr. Naturgesch. d. Flecht. 1, p. 325) which 
later and more thorough investigation has by no means confirmed. This 
asserted difference in structure was yet far, at first, ftom being regarded 
as snfQcient to exclude GoUema from that place {among Lieheus) to which 
the sum 'of its affinities referred it. Acharius grouped the genus with 
Parmeliaceous types, as did rioerke, Wablenberg, Sommerfelt, and Fee ; 
and Escbweiler vindicated for it the same position : while Meyer, Wallroth, 
and Schserer (Spicil) refused to recognize in it anything higher than 
marked sections of their Parmelia and Patellaria. 

Nor ^d Fries, in his earlier expositions of the Lichen-system (in Yet. 
Ak. ifowdi. 1831, & Sched. crit.) depart from the view, that Collema \% 
Parmehaoeous. We find here Biatora, Collema, Parmelia (in its largest 
sense) and Peltidea (in the same) making the first series of the highest 
division (HymmotluOami) as later {Syst. Orb. Yeg. 1825) Collemacei, hi- 
cluding Ephebe, make the last tribe of the same division. ' In the work 

' In. the imperfect Ijat often instructive sketch of the system as conoeivad by 
Prof. Naegeli (Hepp Fleeht. Ear. Taf. 1.) CoUeinew take a eimilar place, as tbe last 



bjGooglc 



(68) 

last-named tho relations of these plants to some of the lower and obscurer 
Algffi are however expressly noted, and the thought is caiTied a step 
further in the actual removal of Synalissa, Thermutis, and lAckina to a 
new section (Byssacea) intermediate between lAchens and AIg» proper. 
Still later this section (Byssacets) was extended by Pries (Fl. Scan. p. 
291. S. V. S. p. 121) to include also his Gollemacem ; and though bur- 
thened with ambiguous, and it has since proved, incongruous elements, 
the removal of winch by Montague {Fl. CeU. Cub. p. 106) may be said to 
have done away with much of the vitality of the section as it certaJnly 
invalidated its name, — furnishes the historioal foundation of the arrange- 
ment which, under various names {CoUemaceis, Mont. Aperc. Morph. 
Schffir. Enwm. Mass. Mem. Nyl. Lichenes Jtomtsomerici, Koerb. Anz. 
Phycolichenes, Mass. Sched. Stizenb. EomolicTienes, Th. Fr.) Las eince 
generally obtained. 

It is notwithstanding difficult to get at the supposed value and syste- 
matic significance of thia arrangeiaent, as apprehended by the authors 
who liave, shiee Pries, adopted it ; — and the difficulty is, we presume, an 
intrinsic one. Leaving out of sight the more or less gelatinous nature, 
when wet, of the CoUemei, which, in this way and to this extent, ap- 
proach some of the lower Alg», and the strict affinity of the EpJiebei to 
SHgonema and other groups, still, but perhaps not always to be reckoned 
among Algje, the distinction of the family before us turns wholly on 1) a 
' similarity' of thalltne structure resultingfrom a certain, more or less marked 
confusion of the elementary parts, and 2) a general dissolution of the 
gonimoua layer ; ' and great stress cannot easily be laid on either of these 

family of Farnteliaeece; the lAcMnem being separated, as by riifis, bat 



• "Ob gonidia tluAlo aitnUari inapersa, strata soiUeet corUcali s. gottimo oum 
meduUan oonfaso." Mont. PI. Cell. Cub. p. 105. " H eelMarvm straUs pie- 
rumgue indistmeHa in pulpcmi sintilarem confwsli'' .... g<midiis " sfratum 
dism-eiam BwHion" mforrmml/ibKs. Koerb. %«(. p. 393. "Les grains gonidiaw: 
sont dispose ^une mamere tout a fait speoiale , . . . le cortex n'est reprS- 
sentS le pUie s&ieeent que par un ^thaUe; .... ^autresfoisparvnecouehe 
de ceUules OTtgulauses, Msixnctea. Le reste liu thall6 appartient an systkne 
miduRaire et so eompose (Pune substance U-ds amide ^eau (sorte de li^ten^ie) par- 
coume peer dee filaments tuhwleux, ou creusSe, dans guelqms ColMmaeis, de eaviUs 
arrondies eontenant des groMa gimidiams; eh«s ^autres enfln tout le tliaUe est 
forms (Tun tiasu eelMeux. Bans les forums JhitiealeusBS de ee meme groupe o» 
observe parfoia une axe eentral eonstituS par des 4Uments JUamenteus: artieitlis, 
dispose hngitu^nalemmt en ime faiseeav blanchdtre. , , rappelant m guelguo 
sorte le eordon mMultaire des U»n4e3. . . . Leg especes dont le thalle est 
formi d« Uasv oeB/uleiix different & peine, par lev/r etructio^ int^rieare, de guelgues 
Liehiaaeia, mais eBes se rapproelwnt par dautres oairaetires des CoUimaeSs; 
ees demiers se laissent d'aUlews faoit^ment reotmnaitre par leur port tout spiekU, 
par leu,r eoloratioH foncie et mate, par lear coupe Meant sous le sedlpel (eonaS- 
qneace de leuir eonsUtution gSlaUneuae) par levr grande diatensibiUtS dana Veau, 
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) long as both find evideut analogies, and shall we nut say 
again their point of departure, in the Pannatiei.'- Fafmaria contains 
not moroly, as Dr. Stizenberger {Beitr., 1. e. p. 173, not.) haa obaeryed, 
Collemaceons elements, but it doea not appear to be conceivable without 
them. And those elements are traceable yet further back. It is ui the 
PeUigerei, the centre of Parmeliaeei, — iu Sticta and PelMgera — that 
that modification of the gonidial system" begins which finds Its esphca- 
tion in the family before ns ; and well-known habit as much favours these 
indicatione of affinity in the higher OoHema to Sticta and other PeUigerei, 
as, in tooth higher and lower, to Pannaria. Nor are 'trae Lichens' 
without other instructive evidenees, hi the humtoler groups, of not dissim- 
ilar confusion and disintegration of thalline structure. 

These views, soggeated by the observations on Pannaria luHda and 
P. tryptopht/Ua, above indicated, find no uncertain support in Tulasne's 
summing up of the results of his examination of the CoUemaceous thal- 
lus. The details show, says this eminent botanist, whose remarks are 
largely illustrated by his exquisite figures, " that the fronds of most sim- 
ple structure are yet VBiy complex, tooth as respects the number and the 
varied form of their elements ; which deprives of much of its value the 
proposed division of the thalli of Lichens into homogeneous and hetero- 
geneous. For the CoUemae, which, according to Waliroth, should form 
alone the first class, are far from offentog really homogeneous or similar 
fronds ; and are by no means deprived absolutely, as Martins contends, of 
the gommous layer." Even the iicMMte, to which SchsBrer (E«M)».>refosed 
a place among either Lichens or CoVmiace^, " possess on the contrary, in 
an elevated degree, all the characters which disthiguish the Lichens." ' 

en im mot, par wie sirie <k earaet^Bs Hen di0rents de eeux qui s<mt offerts parte 
thalte des lAeliinaois." Byl. 8yn. lAeh. p. 13. "S eiraMs non distinctis . . . 
intus e gonidiis sparsis I. varie eoneatmaMa et filamertUs ht/aJmis eompoaitm." 
Til. Ft. Ziflft. Aret. p. 276. " TltaSo gelatinoao, liomaomerieo, gUbattmUm viridis 
Chlorophyll Motw egeno." Stiaenb. BHfr. 1. c p. 139. 

1 Of the varied couditiona of the gonimons system exhibited iu CoSemei none 
has so generally been accepted as cliaracteristical, aa the neoklace-like strings, or 
ohaplets of gonidla; but these are well marked in Pannaria Itirida (Mont, sub 
CoUemaie) and are traceable no leas in Pannai-iafutiieseens (Mont., sub Partnelia) 
the specimen (S^b. Mus. Par.) having been determined by Nylandor; as in other 
speoies, here referred to Panmoria. 

' Compare the passage from Sohwendener, already cited at p. 44. .^nd see also 
De Bary {Moiph. ^ Phys. d. Pike, etc.) p. 959. In view of these oljservations, 
nntoown to the writer at the time of the preparation of his test, a's given above, 
It is impossible to question the close Etruetural affinity of Peltigera, etc. with 
CoUemei. 

' " Les details dans lesqiiels news venom d^entrer m^mtrettt que les frondes de 
la strueiare la plus ^mple sonf encore assee complexes, quant <m nombre et4 la 
form« variSe de hwrs Slimenis, ce giri enZ^e bea-ncoup de valour & la divisionpro- 
poaie, dea thalka dee Liohena, en thaUea homog^tes (itfmaomeriaehe od^gleidh- 
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There is no doubt, as respects the great bulk of Usneei, Parmeliei, 
and Lecanord, that these groups are most readily conceivable as contigu- 
ous sections of a single aeries (Fr. L. E. p. 15) whether we regard external 
characters or those derivable from the spores ; but the case is scarcely as 
clear with respect to the ^owiiose- folia«eou3 Parmeliacd, the (typical) dif- 
ferences of which in form might be taken to be corroborated, to some 
extent, by the spore-charact€rs, as they are at length also by important 
ones in thalline structure. Thus regarded, UmMlicariei, — the spore 
type of which, no less than its abnormttUy conditioned apothecia, separate 
it ftom ParmeliM, notwithstanding the close afOnity of the two groups as 
expressed in Omphalodmm Pisacomeme, Mey. & Flot. , — would appear 
as the first marked member of another series, continued by Sticta and 
the other Peltigerei, passing through importaot changes in Pannariei, 
and finding its extreme point in CoUemd. UmMlicaria, comparable in 
structure wilJi the highest CoUemei in everything except the gonidia, 
would thus begin a line including (aa we understand it) all its most evi- 
dent analogues; and suggest as well the real position of Sticta. Nor 
should the fronds of Paulia and Omphalaria seem less signiflcant, in this 
connection, than the gMosi-Collemaoeous fruit of the cited On^halodium. 
The difftculties in the spore-character of the Peliigerei, which might well 
seem, as we have taken them, despite the everywhere traeeahle mdiea- 
tiouB of colour, becoming at length distinct, to be rather referable to the 
colourless series, would thus, in like manner, be possibly lessened ; and, 
^ those of the certainly contiguous Pannariei being explained by Col- 
l&mei, much as Sticta by UmMlicaria, — Pamiaria, etc., would be re- 
moved from a pla«e (the colourless series, represented by the hulk of 
Usneei, Parmeliei and Lecanorei) less really related to them, to one not 
unsatisfactory. The distinction in the spore-characters of Pannaria, as 
here understood, and EucoUemei, is mainly that that of the latter is, — 

sehichUge TimVe, Wallr., Martins, etc.) et en fhdUes hlUrogines (imgleidiscUch- 
tige Oder heteronteHsehe ThaUe). Car lea Collema gid, svwanf M. Wallroth, 
devraient forme}- & eiix seuls la premise elaes6, sont loin cVoffrir des frondes vrai- 
ment Ttomog^es ou similati'es, et ne sont point dma/atage privls aisolutneyit, 
eonwie la pritendMt M. MarUus de couehe grenue wrte oa gommiqve (grUne 
K<FmerstMeht;) ai, eneffet, cmsi que mous Vavona mt, la matiere verte estchen 
guelgnes mies dlsaoute dans h mamlage de la fi-onde, dhez unphis graad iMmbre 
elle eat ooncBntrSe e» glofmlea, gwi pow &^v rlmtiB en chapelets, tw gaelqtiefois 
dispersla, sojm or^e apparent dana tonte Tlpaiesem- du iha^, n'ent smiAlont 
pas mains des orgattes maloguea aws govidies dee a«ire« JAehens." Tul. aur 
lea Lichens, p. 30, to*. 6, 7, 9. " On peat fmv rettiarqwer iei gae he lAeMna, 
qvii ont lU souvent mis au mmbre des Algttea marines, et avxquela M. Pries et 
plKs rSoemment M. Sdiwrer ont r^iisl Tme place parmi leg Lit^tens ^Europe, 
ev, dlorwa/nt ow imtmlrant cm ligita/ta:, .gm lea Liehina, dis-je, posaMent 
an eontraire, dans un degrl ilev?, Vnts les earaefires qui distingvent les 
Lichens; U suffit poor s'en eonvainere de rapproeher des details gvi prlchdent ee 
que nous avima dit plus limit de lews apothleies et de la structtire de leta- thalle." 
Ibid, p, 188. 
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like the groupitself generally, as compared with the other, — more richly 
differenced, and though the spores are, even more decidedly, without 
colour, soon and largely displays its real (mui-iform) type ; a type how- 
ever, as we have seen, not entirely without representation even in the 
genns fii-st named. Allusion has been made to the scarcely questionable 
analo^es connecting UmUlicaria as weD with Sticta, ^ with the Colle- 
maceous lichens ; hut the relation in which these last stand to Fcmnaria 

is one, from whatever point of view we regard it, of close affinity. ^It 

is not uninteresting here to add that the modifications, whether of exter- 
nal colour, or of conditioning internal structure, TPhich beginning in 
Sticta, and instructively exhibited in Pannaria, find their esphcation iu 
Leptogium, recur again, In "true Lichens," in the cephalodia (as 
explained by Nylander) of Stereocaulon. 

Fcmnaria is conceivable then as a decolorate member of the series 
characterized by muriform (typically coloured) spores, and as contiguous 
therefore with UmbUkaria, and, to some extent at least if not with the 
bulk of, Pdtigerei on the one hand, as especially with CoUemei, on the 
other. There is yet an obvious contrast between the OoUemei and Pan- 
noria, in that while in the latter the greater proportion of the forms, and 
all the more typical ones, have simple spores, — tlie higher features of 
spore-modiflcation showing themselves only in the receding sections, the 
conftiaed and at length aberrant structure of which assimilates them to 
EacoUemei, it is the bulk and most typical portion of the former which 
displays the higher spore-characterization, and only, in general, the 
reduced and receding elnsters in which the spores are simple. But Col- 
ema b^steum approaehes the highest Fmmarim as closely in its spores as 
in everything else ; and Pamiaria lurida makes equaUy .significant ad- 
vances frem the other direction. And so manifestly do the two groups 
run together in their inferior types, that liohenologists are unahle at 
present to indicate any satisfactory characters of discrimination. 

There is some significant evidence that the simplification of internal 
structure corresponds in Fannarla, as elsewhere, with the reduction of 
the thalli^. And, looked at in this light, the ill-definahle generic difier- 
enees of the higher, central portions of the family before us, which forms, 
as we venture to regard it, a parallel series contiguous to Pannaria, should 
possibly seem of no higher value than the to some extent corresponding 
sectional diversities of the latter. Nor does there at least appear to 
be any doubt that the greater number of these central Collemaceous 
types coalesce most readily into a single group, or sub-family i^EticoIkmei) 
distinguished sharply from the stUl embarrassed, and, as now made up, 
at once higher and lower clnster of fi-uticulose and filamentous types, 
which we associate in lAchinei. 

According to the estimate of Dr. Nylander {Si/n. p. 75) the whole 
number of known species of Lichens was 1361, and of Collemaoeous 
Lichens 113; the proportion of the latter then being about one-twelfth. 
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Sub-Fam. 1. — LICHINEI. 

Thallus fruticulosus fllameotosuave, collogonidiis aut asem, de- 
niiiin diasolutum, 8iatoatibus, aut in atratum sub-stipatis. Medulla 
plus minus parenohymatica. Apothecia globosa varie deformatave 
1, pseudo biatorina. 

It might perhaps be beforehand conceivable that constrictioE should 
so modify Collememe structure as to give, in at least extreme types, a 
peculiar prominence to the everywhere sufficiently marked gonimous sys- 
tem ; — and we find, in the younger portions of Ephebe (Hepp. Abbild. t. 
81, n. 732) and its nearest associates (Ibid, t, 82, n. 713) the eoUogonidia 
constituting the axis, and almost the plant. Ganogonimii, Ehrenb., as 
Nylander has explained it, is perhaps a atiU more simple, gonidial thallus : 
bat here chlorophyll, conditioning true gonidia, appears ; and the type is 
thus escluded from the Collemei; as it is also by the ensembh of its fruc- 
tification. There are analogous instances in the present and other tribes 
of a marked predominance of the medullary layer ; and yet again of the 
disappearance of this layer in a general parenchymatous tissue ; and if 
neither of these extremes of reduction or aimphflcation should be taken 
to be enough to exclude the plants exhibiting them from that place in the 
system to which the sum of their characters points, it will be diflcult to 
adopt another rule iu the case of those which are extraordinarily condi- 
tioned by the gonidial element. 

External habit proved an uncertain guide to the real affinity of the 
plants now immediately before us, so long as their fl:uit-charactera were 
unknown or undetermined; and structure itself was long looked to in 
vain — the significance of the fructification being disputed — to distin- 
guish some of them from (inferior) Algee, which seem scarcely to differ 
but in failing always to ascend above an inferior stage of life. It is how- 
ever the ennobled ISttgonema (Ephebe) that should throw light on the rest 
of its group; and though the probabihty (Koerb. Parerg. p. 448) remain, 
that, taken as a whole, these humble types may continue m Uvio, —a 
partbeingalways referable, from the point of view of system, to Algce, this 
cannot embarrass those whose place is otherwise determined ; or the argu- 
ment from them to the undetermmed remainder. And keeping in view 
the essentially mediate character of the class we are here studying {Idch- 
mes quoad vegetaiionem ad Algas relatos, gmadj¥uctum Fzmgos esse, Fr. 
8. 0. V. p. 60) it may well appear possible to a^ipept aU the evidence 
indicative of points of contact between ParmeUaceous Lichens and Alg<e, 
without greater embarrassment or need of modification of the higher 
divisions of Thalhpht/ta, than are offered or suggested by the close and 
often difficult relations between Graphidaceous and Verrucariaceous types 
and Fwngi. 

Nor has habit wholly failed to indicate or corroborate the received 
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results of analysis. Notwithstanding the FucusAike aspect and maritime 
hatitat of IMMna, there is no longer any question, with hohenists, of its 
plaice; and one or other of its species has always been associated with 
Lichens. It should seem almost as difflcult to recognize any other affinity 
in Ephehe solida, as in Sj/nalissa symphorea. And though EpMhe pubes- 
cens, Pr. (Scytonema dein Sttgonema atrovirms, Ag.) offers difacnlties in 
its ill-dSYeloped fnictiflcation, and was regarded by phycologists as — 
from their point of view — eloaely resembling Sct/tonema oceUatum, Harv., 
I suppose few would deny that the former is more lichenose thaa the 
latter {Herb. Grev.) and feirlyenoi^h suggests the long-accepted com- 
parison with forms of Alectoria jubata, and with Farmella Vmata, under 
which (in his Gornicviaria) it was grouped by Aoharius. The two 
remsuning are reduced types, receding from the tribe, as in other instances 
of the present and hnmediateJy preceding families, in their pseudo-biato- 
rine fructiflcation ; but the more important structural characters of one 
of them {SpUonema, Bom., Nyl. Syn. 1, p. 89) confirm ita external 
resemblance to Ephebe, and the slenderer thaJlas of the other { Tlwrmutis, 
Ft. Gmionema, Nyl. 1. o. Stigonema pannosum, Hepp Aibitd. n. 713) 
offers, it should seem, but little to distinguish it. 

The structural extreme indieated by the younger portions of the thal- 
lus of Ephebe, &o., an extreme especially emphasized by Njlauder in his 
diaracter of Themmtia (Gonionema, Nyl, 1. c.) tends however, from the 
first, to modification indicative of greater complexity ; and the constitu- 
ents of the axial column to pass (aa Harvey suggested in noting the rela- 
tion of Sctftomtna to Stigonema, and Flotow in comparing Thermutis and 
Ephebe) into transverse series of collogonidia; a type primarily illus- 
trated by Spilonema, Bom. We are nest carried a step further by the 
mature structure of Ephebe, Fr., wherein a medullary centre is repre- 
sented by more elongated cells, and a true gonimons layer is even sug- 
gested. And the latter becomes finally distinct, and the whole lichenose 
thallus tolerably evident in Lichina, Ag, 

It is this greater regularity of the gonidial system, first observed in 
lAchina by Tulasne (I. stjpra cit. & t. 9) and instructively exhibited both 
in this genus and Ephebe, aa compared with his Pterygium, by Nylander 
(Syn. p. 90, t. 2) which distinguishing, and m the obvious direction of 
higher systematic position, the group before us from the EueoUemei, 
mediates as well between the strongly marked divergence of the latter, 
and the more regular exhibition of ParmeUaceous structure in the family 
here immediately preceding {Pannariei). Nor can such estimate be 
readily questioned, if we follow the learned lichenographer ^et cited in 
regarding Pterygium, notwithstanding its manifest discrepancies, all 
looking towards Fannaria, as still stmoturally associable with lAcMna; 
whether the former be taken for CoHemaoeous or Pannaritue. The point 
turns on the above alleged indicarions of stracture, and if these are cor- 
rectly understood, Lichina should be comparable with UmbUicaria!; and 
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Still more so with Fannaria, especially in those sections {Lecothecmm & 
Pterygium, Auctt.) most nearly related to the ColUmei. 

But the agreement ■with higher aectiona thus oteeurely suggested by 
nature in some of the hest-developed lepresentativea of the lAchinei 
must not he permitted to conceal the more obvious fa«t that these 
extreme and inferior expressions of lichenose vegetation are, by common 
consent, closely akin to the Bucollemei. Fries remarked (S. 0. V. p. 300) 
the near affinity of lAchina to SynaMssa. Eptiebe solida. Bom., may be 
said to combine the fructification of the genus last-named with the struc- 
ture of its own. And Nylauder has well indicated {Syn. p. 13) other 
approximationa between the two groups. 

XS. — KPHEBE, Fr., Bora. 

Fr. S. 0. V. p. 366; Lich. Suee. n. SXl ; Fl. Scan. p. 394; Summ. Veg. 
Scand. p. 133. Tuck. Syn. N. Eng. p. 93. Flot. in Bot. Zeit. 1850, 
p. 73. Bom., in Ann. 8ci. Nat. 3, 18, p. 170, t. 7. Nyl. Lich. Par. 
n. 1; Syn. 1, p. 89, t. 2; Lich. Scand. p. 24. Hepp Abbild. n. 712. 
Th. Fr. Lich. Arct. p. 289. Stizenb. Beitr. 1. c. p. 139. Schwend. in 
Flora, 1863, p. 241 ; Untersuch. 1. c. 4, p. 167, t. 23, f. 14-17. Leight. 
in Ann. et Mag. Nat. Hist. 3, 16, p. 8. Koerb. Parerg. p. 446. De 
Bary Moi-ph. u. Pbys. d. Pilze., Flecht., u. s. w. p. 268. Licheuis sp., 
Elirh. Crypt. Ach. Prodr. p. 217. Wahl. Lapp. p. 441. Usnere sp., 
Eoffln. D. Fl. 3, p. 136, p. p. Comiculariffi sp., Ach. Meth. p. 305 ; 
Lich. Univ. p. 616 ; Syn. p. W&. Moug. & Nestl. Cr. Tog. n. 358. 
Schair. SpicU. p. 515. ConfervfB sp., Dillw. Conf Brit. Scytone- 
matiB, sp., dein Stigonematia sp., Ag. Syst. Atg. p. 42. Harv. Man. 
Brit. Alg. p. 12, 153. Kiita. Spec. Alg. p. 318, et tab. Phyool. t. 37, i. 
3. BangiiB sp., Lyngb. Hydroph. CoUematis sp., Schier. Enum. p. 
248. 

Apothecia sub-lateralia, globosa, disco coarctato puDctiformi- 
impresso. Sporffi oblongo-eUipsoideEe, simplices, incolorea. Sper- 
matia oblonga ; steilgmatibus sub-simplicibus. ThaJIus fllameuto- 
8US, decumbens, ramosus, nigricans ; oollogonidiis majuseulis asem 
primitus slstsntibus, dein plus minus strati instar inter corticem et 
cellulas confusas medullares d 



From the point of view of EpJiebe solida. Bom., the deaoiibed apo- 
thecia of E. piibescens (Born 1 e Nyl 1 c. Koerb. 1. e.) are so mani- 
festly irregular that, — having myselt wholly fadleiTin detecting them, — 
I have preferred to confine the generic character to the here well-known 
fruit of the species first namel which iccords in its other structure with 
the older one. Stizenbergei (in an eiiliei memoir than the one cited 
above) and Hepp, have indeed ilreidy dit.ilIowed the supposed fructifi- 
cation of the latter as para&itioal , but the plant upon which this is found 
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remams stil'. structurally diverse from Nostoc-liko Algm, aud assoeiable 
with the better-ehai'acterized, suid still more eYidenUy liclieaoae, Ameri- 
can species. 

And it ia not eaough that we touch here plants of another Class ; or 
that even the difference in thalline structure which distinguishes 
B. puMscens from tlieae might, at least conceivably, he accounted for by 
mycelial cells of a parasitical fungus infesting the intercellular spaces of 
a Sirosiphon, Kuta. (De Bary, 1. o. p. 269). It still remains Izue that 
E. soli(la exhibits commonly and atomidantiy that well-deflned modifica- 
tion of the Parmeliine apotheeium which characterizes Synalissa and 
other Collemeine lichens; while in structure, however this be simpU- 
fied, it recedes from the latter in a direction indicating affinity to higher 
(lAckina — PterygiwK — Tarmaria) rather than lower types; and that 
E. pubescem is substantially, in everythmg except its abnormal fruit, 
congenerioaJ. 

The observations of Bornet (1. c, & In M^m. Clierh.) upon Epiiehe and 
the closely related Spilonema, Bom., were followed by those of Nylander, 
who has illustrated also {Syn.) the common relatione of both to Thermu- 
tis, Pr. (ffowwwema, Nyl-) and even, by associating with these, hi his 
lAchinei, not merely lAcMna but hia Pterygium, to what must be regard- 
ed, from the point of view of the present treatise, as a higher than Col- 
lemeine type. But we find here (Nyl. I. c.) the structure of Thermutis 
{Qmionenia, Nyl.) less perfectly characterized: and it was left to 
Schwendener {Flora, 1863, I. c.) to shew that as respects as well the 
gonidia (instructively exhibited aJready by Eepp's figure, above-cited) as 
the filamentous elements, Thermutis is really no less Ijchenose, or more 
' Scytonematoid,' ttian Epiiebe. " Dlllwyn well remarks," says Harvey of 
his Scptonema oceUatum (Man. Brit. Alg. p. 154) " that it is most nearly 
aUied to Stigonema atrovirens; and it seems indeed to be intermediate 
between Stigonema and Scytonema, the division of the sporidia " (gonidia) 
"in old filaments, assimilating it to the former genus." And Flotow, 
comparing (1. c.) in like manner, the young extremities of Ephebe and 
the thallus, as he understood it, of Thermutis, and these with the older 
portions of the first-named type, could regard both, — the apothecia of 
the last only being then known, — as referable to states of but a single 
species. Alike in both lichens, and m Spilonema, Bom., as well (Schwend. 
1, e.) the tips of the thallus exhibit, under the microscope, a simple, axial 
row of eollogonidia, exactly as m Scytonema; and this gonidial column 
breaking up then into 'transverse lings,' the older poitirin=i assume, in 
like maaiier, the internal structure of Sligoteema Not however without 
a very important difference. As Nylander expounded Eiilybe, it was 
scarcely to be questioned that we had betoie us a tiue hchen. And 
Schwendener has shown that that irregulai paienchyma which comes at 
length to occupy the centre of the oldest thallus as a medullary, and in 
this way to give character to the gonidia! elements as now m some sort 
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gonimous, layer, is in. fact traceable, in the form of slondor filaments, to the 
youngest extremities ; and that aU this is charaetoristical generally, not 
of EpJtebe alone, hut of every member of the little group we have been 



Authors have reckoned three species of Epliebe; two of them peculiar 
to North America, and the other common to ua and Europe. The last 
(£!. pabescens) is very frequent in New England, ascendmg to alpine dis- 
tricts, and offering there, on moist rocks, its best-developed conditions; 
and it follows the mountains southward to Alabama (Mr. Peters). Ac- 
cording to Bornet, the ' siUquose swellings, marked by tubercles, to each 
of which corresponds an inunersed esciple,' and of which swellings ' there 
are never more than one or two in a tuft,' are not produced where the 
plant grows in very wet places ; they have not occurred to me at all. 
Spermogones less rare, and though smaller, these are not unlike the apo- 

thecia of the next species. E. soUda, Born, described from specimens 

collected in the Blue Eii%e (Lesquereus) and contrasting with the former 
in its leas-developed thaUus, and no less in its common and abundant 
fructification, has also been found in Vermont (Mr. Frost) and Massachu- 
setts (Mr. Willey). ^The third, E. Lesguereuxii, Born., named from. 

sterile specimens collected by the eminent bryologist whose name it bears, 
in the mountains of Alabama, no longer exists in his herbarium ; and is 
quite unknown in this country. 

JTOTE. — Inliis latest researches < 17)! tei'SKCfi. 1. c. 4, p. 161) publisbed sinoe the 
manuscript of this work waa prepared, Schwendeaer separates Leeotheiaum etc., 
and Licliina, which he had earlier (1. c. 3, p. 152) included in hia Paatio/riacsfB, 
and oonstitntes of them a aew group (SaecfiJ>lennaeeiB) intermediate, together with 
the next following (MplKbaf^ete) between Pannariace<B and CoUentaceie. It illus- 
trates the difficulties of an arrangement from an exclusively anatomical point of 
view, — difflonltiessnfficieiitlyobBerTabIein£offenia,in theftntbor'efirstpart, and, 
espeeiallj in AnaptyeMa, in his aeoond, — that Ephebaeete, as here taken, is made 
to include as well the too discrepant Cwnogoniitm. In habit however, as weU as 
in ultimate structure EpTiebe has some apparent claitoa to an association with 
Lickina; and if the higher thalUne constitution of the latter look away from 
Collemei, it is hazarding Uttle to say that ita whole habit favours, not a Paunarieine 
but a CoUemeine affinity. 

SXI. — LICHIKA, Ag., Mont. 

Agardh Syst. Alg. p. 374. Fr. S. 0. V. p. 300 ; Summ. Vog. Scand. p, 121 
Grev. Alg. Brit. p. 21, t. 6. Hook. Brit. FL S, p. 270. Mont, in Ann. 
2, 15, p. 150, 1. 15. Tul. Mem. sur les Lich. p. 83, 187, t. 9, f. 1-6, 1. 10, 
f. 12-18. Koerb. Syst.p.429; Parerg. p.444. Nyl. Syn. 1, p. 91, t. 
f. 16 1 Lich. Scand. p. 24. Schwend. TTntersuch. 1. c, 2, p. 175, t. 7, 
f. 12-14; 3, p. 152. Th. Fr. Lich. Arct. p. 288. Stizenb. Beitr. 1. c. 
p. 140. De Bary Morph. et Phys. d. Pilze, etc., p. 267. Hchenis ep. 
Mich. Nov. PI, Gen, p. 103. Ach. Prodr. p. 208. Sm. E. Bot. t. 2575. 
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Fiicisp-.Lightf. Fl. Scot. 2. p.9B4, t..^- Sm. E. Bot, 1. 1332. Turn. 

Fuel, 4, p. 16, t. 204. Stereocaulon ? Aeh. Metli. p. 317. Choiidri sp., 

Lams., cit. Nyl. Gelidii sp,, Lyngb., cit. Mout. 

Apothecia terminalia, globosa, diseo coarctato punctiformi- 
impresso. Sporje ellipsoideEB, simplices, incolores. Spermatia 
ellipsoidea, sterigmatibus eimplicibus. Thallus fniticulosus, car- 
tJlagineo-coraeus, fuaco-ater ; collogonidiis moniliformi-coacatenatis, 
stratum inter corticalem aub-diatinotum et medullarem sistentibus. 

If the lichen last descriT>ed and its immediate allies are readily com- 
parable with some inferior types of Alga, the present cluster has been 
regarded by the majority of authors, to a very reeeut period, as closely aldn 
even to Fiicmde(Bj with which it also agrees in its marine, or at any rate 
maritime habitat. But L. confinis had passed for a lichen from Micheli's 
time, and was accepted ae such by Pries {S. 0. V.) when he still looked 
upon L. pygmeea ae foreign to the class. And the two species correspond, 
It is no longer doubted, most closely ; the whole structure of the larger 
one being repeated, if possibly with less stress and clearness, in the 
smaller. It appears indeed to have been habit alone which determined 
the recognition by phycologists of tills type ; its fructification being either 
miesplored by them, or admitted, as by GreTille, to have in fact "no 
affinity with that of" fucoid Alga. Montague, and especially Talasne, 
have now tiilly exhibited this fructification; and the latter author, and, 
more recently, Schwendener, have made clear the distinctly hchenose 
constitution of the thallus.'^ 

The persistently undeveloped, or globular apothecium of Lichina ad- 
mits easily of misconstruction; which it has by no means escaped, even 
among writers upon Lichens. Of this sort must be considered, — not to 
refer fiirther to the unsatisfactory attempts to associate the plant with 
Verrnoariaceous types, — the often repeated comparison of the type be- 
fore ns with Sj>k<erqphc/ntsj carried so far, in one instance, that it is even 
proposed to bring both together as divergent members of the same tribe 
[Sph^ropJioracea, Naeg. in Hepp AhMM. t. 2). There is yet no real 
weight in the alleged resemblance of these lichens' as respects the excip- 
nlar relation of the tliallus to the hypnthecium, however it suggested their 
comparison, and however, in both ^hke the hvpothecium fails to develops 

I That the difCevenoe between the comjaot cellular tissue of the medullBty 
layer of Licliiaa and the medullaiy tdamenta of CoTlema is only oi^e of degiee is 
snffioiently Ebewii by a comparison of the vanations of this layer in Fannaria ;, 
which deaoends, in this respect towards <jO}lem&h much ai m the latter, LMiina 
aaoends towards Ponnai'iei, eBpeoiaUy Farmaria J Fteiyg%uin. And the 'hyaline 
filaments ' of CoUema are not bo muoli wanting (Koerb. Parerg. p. 445) as peon- 
liBrly modified in lAiAw^, as here taken. 

* " Jfotez hien que je dis aiudogvM, et item pas jwisims." Mont..SKr la struet- 
dtt niteleus des gem-es Sphcerophoron . . ef Lie}ma,iaA-mi. Soi, Nat.l.svprad 
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iato a proper cxciple. Tliis defect notwitlistanding, it is still the rudi- 
mentary proper exciple wWcli is primary in Splusrophorus, aa in scarcely 
to be questioned relations of closest intimacy with Calimacei; and tlie 
marked way in which the thallus of the former officiates as a partial re- 
ceptacle, must be explaiaed from the point of Tiew of the latter. lu 
Jjiehina, on the contrary, the thalllne esciple la what is essential ; and 
there is nothing in this to separate it from known modifications of the 
Parmeliaceous type. 

Eeference has already been made, in the preliminary remarks, to the 
important change in the ayatematio estimate of lAchina, which has fol- 
lowed the full esplieation of ita straeture; and Tulasne's cited observa- 
tion in this direction, followed as it was by Nylander's exposition of the 
close relations of the plants before us to his Pterygium (not easily to be 
deprived of its afSnity to Pwnnaria) is now corroborated by the latest 
writer who has concerned himself with the question. "In view of all 
these facts," says Prof. De Bary, "lAchma holds, in many respects, the 
middle between frutionlose heteromerous and CoUemaceoue lichens.'" 
And the significance of these certainly not superficial judgments, as 
respects both Ephebe, and its equally retrograde allies, as finaUy the 
whole question of an ordinal separation of "Liclienes Si/ssacei," will 
scarcely be doubted. If the highest structure of these "byssaeeous 
UcheoE" bo best comparable with that of I/ichma, and if the structure 
of the latter associate it with types (Pterygium) only fully explainable 
ftT>m a ParmeHa«eoua point of view, the latter is then Indicated as the 
true position from which to aurvey the whole group ; and its retrograde 
members most follow those which determine it. In one series of Par- 
meliaceous genera {Cetrarla, etc., — Parmelia, — Lecanora, etc.,) there is 
indeed a marked struetoral diversity flxim CoUemei in the gonlmous 
system; but in another (Peltigera, etc., — Pannwria) this diversity at 
length disappears, and all the conditions which make Collema an ultimate 
possibility, find, if we mistake not, their sufQcient exemphficatton. 

There are two, now generally accepted species of this genus. The 
larger one, L. pygmrsa (Lightf.) Ag,, is fomid on maritime rocks 'which 
are exposed and almost dry at high water' (Hook.) through nearly all 
Europe, and as far north as the Southern provinces of Sweden and Nor- 
way. It is stated by Greville (Alg. Brit.) on the authority of Bory, that 
D'urville met with this on the coast of Chili; but no other American 
station has been indicated. The other, L. cimflnis (Miill.) Ag., occur- 
ring on rooks 'partially covered only at high tides' (Hook.; 'wUasiimmo 
fitixu maris hau^ mwndatur, seel («»(mws sttb procellis aib imdis marinis 
irr^cKMr,' WahLifflpj).) extends throaghout the same European countries, 

' "Nach aSen dksem Thatsaehen halt Liekina in vielei' Beeiclmn^ die Mitte 
misehen den atraw^artigen heleromei'en vnd den Qallertfteekteti." De Bary 
Morpkol. «. FhymA. der Pilse, Fleehten, v,. Myscomyceteti, p. 368 . 
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but, though its range reaches northward as far as the shores of the Icy 
Sea, haa equally faOett, hitherto, of detection ia North America. L. eon- 
Umis is readily distinguishable by its cylindrical thallus, and much smaller 
size; it was uot however considered to differ in species by Turner (Hist. 
Fuc.) aad Hooiier remarks that his obaepvationa have led him to regard 
it ' as a mere yariety of the preceding, whose different appearance is due 
to a more frequent exposure to a dry atmosphere' (Brit, PI.) a view the 
probahihty of which is certainly not weakened by the failure of Nylander 

{Syn. ) to indicate any other than the named points of diversity. 1 refer 

here, provisionally, a New England lichen, found by me on rooks beyond 
the tides, but within reach of the spray in storms, at Cape Ann in Massa- 
chusetts, and since, by Mr. Willey, on rocks &i least five miles from the 
sea, at New Bedford, which, agreeing in other respects generally with L. 
confms IS yet differenced coDstantly, and most remarkably, by what seems 
an mtrufiive, microscopical alga, supplanting almost whoUy the proper 
gonuaous system of the plant, and, as it were, substituting itself for it. 
These curious facts will be fully exhibited elsewhere. 



Sub-Fam. 2.— EUCOLLEMEI. 

Thallus foliaceus macro- I. microphyllinus, aut tleia crustaceo- 
diminntus, rarissime fruticulosus, collogonidiJs 1. glomeratis 1, Iq 
plerisque moniliformi-coacatenafcis in pulpam homogenoara filamon- 
tis medullaribns percurBam ssepiua confluentibus. Medulla in infimis 
parenchymatica, Apothecia normaliter lecanorina, nonnunqnam 



The extraordinary modification of thalline structure, whicli, com- 
mencing in Peliigerei, compels ua to recognize two distinct lines of other- 
wise congenerical forms in each of the larger genera of that family, is 
further conditioned in Pannaria by a precipitate and at length extreme 
degeneration of the foliaceous type. Starting, we may say, hke the other 
genera Just named, as a normal, frondose group of Farmeliacei, and pass- 
ing hke them, into conditions in which the gonimous system is peonharly 
modified, Fantiaria ends in semi-cniataceous states the exphcation of 
which has proved exceedingly uncertain. From just such crustaceous 
conditions, the real relations of which to degenerant Pannariine forms 
are not seldom doubtful, ascends now another series {Eucollemei) at once 
contrasting with Parmeliaceous Lichens, and yet inextricably bound up 
with them. This new series, in which the structoral changes suggested 
in Feltigerei, and begun in Tamnaiia, reach their full development, and 
the gonimous system an ascendency becoming ahnost inordinate, is made 
up however, not of weh-defiaed but of most intricately correlated groups ; 
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aadmodern science, with all its decided advantage aa respects both extent 
(Hid minuteness of knowledge, Las still, it is admitted, to solve the prob- 
lem of a satisfactory arrangement of it. 

It is in his section Malloiium that we find the centre of the typical 
CdUema, Ash., and the highest expression of CoUemeine vegetation 
("quasi Stict(S Aif/ws generis." Fr., sttb Leptogio, S. 0. V. p. 255). 
From this centre the more pulpy CoUemaa diverge in one direction, and 
the suhmembrana«eoua ones (C. nigrescens, C. thysoMieum) meet finally 
the membraoaceons ones (§ Leptogium) in the other. Scarcely anything 
was then known of crustaoeous types referable here, but Spialissa, Tr. 
S. 0. v., 13 included among pulpy CoUemas, while several more or less 
degenerate forms, in question between JPammrm and (7t)Kemei, are thrown 
together at the beginmng of the enumeration ; as what is now Thermutis, 
Fr., is appended to it. Leaving out of sight the last, it is easy to admit 
the aimplicity and elegance, from his own point of view, of the concep- 
tion of Acharins : and tlus shall perhaps excuse now an attempt to glance 
at the principal members of the whole sub-fitmiiy, enriched with the dis- 
coveries of fifty years, from a stiU not dissimilar standpoint; or as con- 
stituents of but a single, most closely aasociable group. 

The embairassing relations of certain types and groups of Lichens at 
once to Pannarid and CoUemei have been already considered ; and the 
results are before the reader. It has appeared impossible to escape the 
conclusion that Pterygium •prnmarieUvm, Nyl., if, aa shonld appear, it be 
identical with Lecothedum aspereUum, Th. Fr., is other than congeneri- 
cal with the type of Lecothedum; or that this type ia other than cor- 
rectly referred by Nylander to Pamiaria. The plus minusve, say even 
the final obsolescence, of the hypothallns in these plants, is far from 
enoi^h to obscure their admitted resemblances ; and if the cited Ptery- 
gium exhibit, in ail other respects, a sufficient congruity with Pcmnaria 
nigra, the microscope reveals to us no important structural difference be- 
tween the latter and P. tryptc^hylla. ' But it is perhaps not alone in 
Pterygium, Lecothedum, and CoUolechia of authors that Pannariine struct- 
ure has proved at length indistinguishable from Collemaceotis. Not to 

' "JMe QaUiingen (Ueser Familie" (LoeothecieiE, Koerb.J "vermitteln smeoKl 
MnHi^fMi des ausaem v>ie ties inneren Lagerbaitea ^ heteromeHsdhea Fledhien 
wit den hoimeomeriaohen' nnd xeigen sieh namenUieh der Gatiung Pemnaria m 

hoTiem Grade verahneli." Eoerb. Syst. p. 397; an&vide Parerg. p. 405. " Fix 

^e&e differt" Parvamia i^a " a tr^tophyUa. . . Accedeo'e guoqae videtur 
versus Pterygia, at apud Itmc niiUwn adest stratum h^otJialUnmi." Nyl. Lich. 
Seand. p. 136. What we cannot but call indieations of such hjpotlialliiie layer 
am however to be seen in the figure of Pterygium Bentrifugnm ^ven in Fyi. %n. 
t. S, Bud are obaervaliie, under the mierosoope, in P. Pet«raii; while, in tlie latter, 
-and perhaps even more evidently in P. pannarieliwn [Lecoth. aspereUum, Th. Fr.) 
descending (bypothallice) cells, that is to say an imperffectly developed, true 
hypothallus is now to be made out. 
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refer agaia, at tMs place, to higher types which liavo hoon elsewhere 
eooaidered, it appears probable that several Bemi-erustafieoiia forme, 
mostly of recent discovery, whether referred to CoUema or Leptogiitm, 
Lave, to say the least, eqiial claims to rank as Fannarite; and owe indeed 
the position they now hold mainly to the circumstance that the spore- 
history of Fannaria, though not without illustrations of development 
, beyond the unilocular or simple stage has not yet been conceived as em- 
bracing the multiiocular or muriform one. 

And we are far from leaving Faimaria in the remote distance even 
when reaching what are now generally taken for true Collemeine types. 
It is perhaps scarcely to be doubted, from the point of view at least 
of the present treatise, tliat the small group of erustaceous lichens rele- 
gated by Achariue to one end of his GoUema (sect. Ptacynthiwn, Ach.) 
is in fact mostly Fannarime. Bat the corresponding groups in the 
arrangement of Nylander, those namely which constitute for him the 
lowest exhibitions of Collemeine structure (Syitalissa max. p. Nyl., & 
Pykemopsis, Nyl.) are themselves, with all the advance of knowledge, 
not wholly free from ambiguous elements ; — the reference of such forms 
as Fannaria Seliareri, Mass., to Pyrenopsis rather than to Fannaria, 
appearing to he determined by habit more than by any clear criteria of 
structure, and even habit being much at fault in such as Fyrenopsis 
Flotaviana, Nyi. (Fammiria NyJ., olim. Biatora, Th. Pr. Vemtcaria, 
Hepp), If however, comparing with Fyrenopsis the scarcely discrepant 
structure of SynaMssa polycoeca, Nyl. (Syn. p. 96) we follow this author's 
plain indications, and subsume Fyrem^sis under Syndlissa, there is no 
doubt that the type of the last {S. sympJiorea) is sufloiently Collemeine. 
Too much so possibly for a satisfactory association with the inferior lichens 
thus brought into connection with it ! 

At this point it becomes then evident, if it were not before in Enchy- 
Mum (Mass.) Eoerb.,' that we are approaching so closely to a new section 

' Enckylium, Mass. Mem. p. 93, is oonetituted of B. synaligmni {Synaliasa 
sym^horea (DO.) Fyl.) and a oruetafieons E. affine, Mass., for wMeli last the genna 
is retdned. by Koerber. The mednllary elements very apaiing and imperfect in the 
specimens examined by me of E. affine (Mass. ItaL n. 312. Koerb. lierb. Eabenh. 
iieft, ^r. n. 259) and according to Koerber tlie plant " imtersolieidet sich von" 
Psorotiehia {Pyrenopsis) "MgentUdi nur durch die mel^origen Selilaruche." 
Parerg. p. 433. The reddisb tinge so commonly characterizing the onter cells of 
Pyrenopsis is yet wanUng here ; and Nylander has given espression to a different 
view. " Ohservetur obiter" iia sa,j» {Sot. Zeit 1861, p. 3S7) " Undhylinm aff,yw esse 
Omphalariam." Aad it adds to tbe evidence of the mutual approaohea of these 
ill-defined groups, that while Massalongo referred to Omphalariece both Sijnalissa 
(symphorea) and Embylinin, Koerb., Njlander places the latter and Koerber the 

former in closest prosimity to Pp-enopsis. Ompltalaria dedpiens, Mass., is 

referred to Pyrenopsis, at the place last cited, by Nylander : but very perfect epeoi- 
mens (Arnold »» Wft. Erempelh.) suggest perhaps a higher pqsition; aa Koerber 
has indicated. (Parerg. p. 431). 
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of Eucollemei, tliat it may well l>e questioned whether Synalissa sijm- 
phorea be reaOy dissociable from Omphalaeia, DR. & Mont. Typically 
indeed, as its name imphes, this last group is an assemblage — almost 
wholly the result of enquiriea since Acharius, and confined mainly to cal- 
careous rocks of the warmer regions of the northern hemisphere, and of 
intertropical countries — of frondoae hchens, attached like UmMlicaria at 
a single point ; and though looking, in some reduced, and otherwise dis- 
crepant states (0. coralloi^ (Mass., Nyl.) towards the similarly reduced 
EuTopean condition of S^ncUissa s^mpJwrea, it scarcely appeared to offer 
any type comparable extemaJIy to the unmistaJtably fruticdose American 
lichen (S. sphcBrospora, Nyl.) It is interesting then that one of the &ve 
remarkable species of Omphalaria which the eaJcareous rocks of the 
island of Cuba have yielded to the research of Mr. Wright, is perhaps 
the most elegant, fruticulose CoDemeine Uchen known as yet to science ; ' 
and that the habit and texture of this associate it with Ontphalaria. " As 
defined by Nylander (Si/n.) the structural difference of the CoUema- 
ceous group before us turns on 1, the immersed or imiate, urceolate or 
even endocarpeine, or now tuberculiform apothecia, and 2, the solitary, 
or only at length glomemlate collogonidia; both features (as respects the 
Collemeine type) of degradation, which refer the group, notwithstanding 
its foliaceous thaUns, to the nezt neighbourhood of Sz/nalissa and Fyren- 
opsis: but neither of these characters is without exceptions, and there 
is no doubt that Omphalaria aflcends finally towards, if it does not lose 
itself in CoUema. It is here the place to notice the remarkably recedent 
Thylliscitm, ' Nyl. A globular, or persistently more or less closed, often 

' Omphalaria WrighUi (sp. nova) tJtallo oentro affieo fraUeuloao sub-dieho- 
tomo-fatnosissimo olivaeeo-vindi, s»tbtiis paTHdiore, ramis iereUbus implemis; 
apotheoHs tm'mmaMbm gl^bosis siii-ete(8is. Sporte in theois cyliadraceis oetoittB, 
ellipaoidea, mmpUees, incolores, longit. 0.016-23rai°-, craasit, 0.009-16°"^; para- 
physibus fliformliis. Shaded places on limestone oUffe, Island of Calw; Mr. 
■Wright. Testure of Hiallus that of Omphalaria as limited by Fylander; the 
moBtiy solitary collogonidia interBperaed among conspicuous filaments. As seen 
in a eroES-eeotion, the filaments appear to be rather grouped at the centre, with 
but few gonidia; and the principal mass of the latter is coUeoted at the eircnm- 
fetenoe. Other instances of suoh return to etructnral regularity in fmcticulose 
Collemei are indicated in TTyl. %». p. 13. Fronds at length one inch in diameter. 

' It may be obBerred here that Fries has anticipated the at least possible refer- 
ence of his SijrtaUssa to the later Omplialaria, BR. & Mont., by himself referring 
Omphalaria pliyUisea to the type first named. {Summ. Teg. Seand. (1849) p, 
563). 

' It is a generally recognized rule that the historical connection of the original 
desoriber of a speeies wili Ms plant shall be preserved by the retention of the 
speoifio name (unless quite inadmissible) first given to iti and the injustice of 
wholly snpplanting Endocarpon phijHiseam, Vein., by Phylliaoim endoearrpoide3, 
Nyl., is clear. Tbe accurate author of the Flora Lappmtica left little for 
systematic science to add to the tiiatory of the plant which be daeoTered and 
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also immeraed apothocium is largely charaeterlstical of tlie lowest Oollo- 
maceouiS Liolieiis, and has often been imderstood bylichenographers as in 
fact pyrenooarpouB (Verrucariaceous). From onr point of view indeed, 
this explanation is, a priori, most improbable ; and the very learned writer 
last cited, has not hesitated to recognize, even in endocarpeine anamor- 
phosis, the proper lecanorine apothecium, throughout his Collemacei, 
except in two instances ; one of them the plant just referred to. This 
{PhyUiscuw) ia readily associable inhabit with Omphalarieine types, ftom 
which Montagne did not separate it, and one of which types ( 0. lepto- 
pliylla. Tuck. Wright lAeh. Cub. n. I) was in fact pronounced a Fhyllismm 
by a Uchenist of the largest experience ; but it eontrasts with Omphalaria 
in range and habitat; and differa, as in some other respects, in its still 
more sunken or endocarpeine fruit. There is nothing however, to distin- 
guish, externally, this apothecium from that of an Omphalaria ' of Cuba, 
and the internal features may be said to offer only an extreme of the 
structure in other OmpMlarice ; the 'ostiolar filaments' noted by Nylau- 
der, affording, if we do not mistake, scarcely a decisive criterium, and the 
hypothecium possessmg certainly no better claims to rank as an amphi- 
theeium.' Except as respects the size of the granules, the gonimous system 

illuatrated, bnt the fact that tiie internal fitruetuve of its ' snijgolatinoae' tbollua 
really eamea I>ii<1oeai'pon pJii/Uisaiim into Collemei; ia spite of its ' omloearpeine 
&nit. 

' Omphalai-ia deusta (sp. nooa) fhallo memhranaoeo-carUlagiaeo atroiHiidi 
rotanSato-loiato bast mahiUcato-affao, loMs iiifeffm umduiaJis; apotJinelia sparsis 
depresso-globosis stib^alaasis, apertura poroidea. ^orm ootmue, elUpsoidem, sijn~ 
pUees, iaoolores, lortgit 0.011-16™°-, eraasif. 0.005-7""°'; paraphi/stbus eapiUaribas 
fi^Kuosia. Shaded HickSj Gnajnybon, Island of Cnba, in oompacywitii 0. Wi-ighUi; 

Mr. "Wrigtit. CoUogonidia solitary, or in twos and threes, interspersed among 

anastomosing filaments. Apotlieoia verracarioid, resembling those of O.pliyllisca 
(FhylUseain, Wyl.) and but httle larger, but the orifice rather more ample. They 
are not well comparable with those of either of the other described Cuban species. 
Thallns half an inch to au inch in diametor ; contrasting in its ronnded lobes, and 
black colour, with the other species, and not a little snggestive of conditions of 
VnMlioaria fioeculosa, Hoffm. (Oyropli. deusta, Ach.), 

* The spermatia of FhylUseiaa might certainly appear to corroborate the other 
evidences of the marked distinctness of this type ; but the value, in the system, 
of the diffeiences in the spermatia is as yet wholly nncertain. lu a minute, Col- 
lemeine lichon (Sgnalissa Texana, Tnokerm. herb.) flom the calcareous rocks of 
Tesos (0. Wright) the nodulose habit of which is so much that of S. Sf^nyjftoraa (as 
given in Ana. LicJt. Ital.) that I supposed it, before analysis, without donbt the 
same, and the interior structure scarcely diffariog unless iu i-atbei- larger onllogo- 
nidia and less distinct medullary elements (both differences looking towards PhgUis- 
cam)I find yet filiform, at length bowed spermatia, mucb as in the type last 
named; and there is no doubt that the organs in qnestiou belong to tbe tballns 
(unfortunately without apothecia) described. And quite similar spermatia recur 
in a ernstaoeous species with greatly reduced thallus, of the same genus as it is 
10 
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of Phylliscum is also conformablo to that of the typical OmplialartcB, as un- 
derstood by Nylander ; who does not reoogaize as belonging to the group 
any member of the Omphidariea: of other authors, ia which the collogo- 
nidia pass into chaplets. But the little cluster which exhibits this atmct- 
Tire (concatenate collogonidia) and which includes as well Omplialaria 
}>otryosa (Mass.) Nyl., as the North American 0. itmbelki (Colletiia, Nyl.) 
ia in every other respect distinctly Omphalarieine. 

COLLEMA, Ach., Pr., is thus reached, in the view of Nylander, before 
we have left the marked group which other lichenographers, relying on 
the ensemble, are agreed in associating as OmpMlariet. CoUema num- 
mularium, NyL Sffn. p. 103, as described by the eminent author cited, 
and as compared, in his figure, (t. 4, f, 9) with Omplialaria Girardi (f. 8) 
furnishes possibly other proof that anatomical structure miay undergo 
marked modification, before the indications of habit, and these confirmed 
by the testimony of the microscopical fru!t-cliara«ters, become at all 
obscure. 

But the question thus opened between keeping up natural groups by 
extending the limits of their definitions and thus subordinating modifica- 
tions of structure to evident confonnity in habit, and the disregard of 
habit in view of conformity in anatomical details, is too wide for the occa- 
sion ; and perhaps for the present condition of knowledge as to the real 
value, in the system, of such structural diflerences as separate Ompliala- 
ria, Nyl., from Plectopsora, Mass." Suffice it to say that it is habit alone, 
in the last resort, which distinguishes Omphalaria, in the largest sense, 
from CoUema, whether we look at the final advance in character of the 
former, or compare the most nearly related retrograde type of the latter. 
This type is Lempltolemma, Koerh., which though comparable in part at 
least, in its reduced apotheda, with Omphalariei, and referred there by 
Stizenberger (Beiir.) diSfers yet in no important respect, either of ensem- 
We or detaQed structure from CoUema, save only in its simple spores : the 
higher as8eml]i^« being largely characterized by a higher spore-structure. 

here nuderstood (S.j>%Hi»(!iiM<,Msc.) found in Maseacliusetts (Mr.Willej). Tliese 
are possibly new facta in the history as well of Sgnalissa as of Fijrenopsis, Nyl., 
to which latter group the species last named may rathor be referable ; but thoy 
wilt scarcely be considered as uasettting the systematic position of the lichens in 
question, as indicated by habit, and determined by other stmoture. 

' It is interesting that the same question arises, probably, in Fijreaopm, Kyi. 
There is, at any rate, nothing in the detailed description of CoUenw, furfitrellnm, 
ITyl, {lAdi. Scand. p. 98) to separate the plant from Fi/renopsis, except that 
' granula ejaa gonima sunt moniliformi-disposita;' or, more esplioitiy, occur ' sfgmw 
3 — 4 cofieereHrMa.' Foiris this ail. In the tliallns of an original specimen nf Py- 
renopsis fuUginea CWahi.) ITyi., oolleoted at Refsbotten, Pinmarlt, by 'Wablenberg, 
in 1802 (Herb. IV.) I find no difficulty in observing gonidial cbaine of 4 — 5 — 6 
members; and the plant scarcely differs in any other respect from the descriptions 
But neither of these lichens can be regarded as quite at home m CoUema .' 
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The epore-history of CoUema, as the genus is here taken, makes icdeed 
one of the chief points of interest and question in this otherwise closely 
aeaociable group. Exhibiting, in the majority of species, what we cannot 
but regard as the muriform type, this type, in CoUema, ia notwithatand- 
ing constantly decolorate, and passes imperceptibly (earlier conditions of 
differentiation, occurring in the same species which eshibits finally the 
muriform, as in Am. Lich. Fragm., in Flora, J86?, t. S, f. 36, 31, beoom- 
ing fixed, as in Arn. 1, c. f. 69-76, 93) into its opposite, the aoicnlar. 
The passage is imperceptible, and the cluster in which elongated spores 
are typical (Synechoblastus, Auctt.) is thus as untenable as it is (ia its 
type) well characterized. Nor does this extraordinary exhibition of what, 
looked at from the point of view of perhaps the best understood hchen- 
groupa, must be called anomalous development end, without showing 
pretty cleaj-ly that if CoUema proper and Synechdblastus pass mutually 
into each other, and the latter may in fact be called only a marked, 
finally inordinate presentation of the earlier stages of spore -differentia- 
tion of the former, even the earUest stage is implied in it also ; in such 
forms as CoUema p^cnocarpum, Nyl., {S^n. p. 115) as compared with its 
next of kin, C. ej/rtaspis (Obs. Lich. I. c. 5, p. ^7). Thus viewed, Col- 
lema may well appear a natural assemblage, of whatever rank ; and the 
anomalies of its spore-history, as of its thalline structure, as only the 
outcome of modifications which first meet us, if not in PelUgerei, at least 
in Fatmariei; and recur, in part, so far as the spore-anomalies are con- 
cerned, in large groups (as Tlielotrema) otherwise most widely separated 
from it. 

We may be uuable to claim for Leptogium, Ft., any better hmits than 
have been found for other generical groups, and its distinctness lias been 
called in question even by recent writers ■ ' but leiving out of view con- 
fessedly ambiguous forms, looking p h p 1 lly towards CoUema, or 
even Pannaria, there wiU still rema n th 1 1 hly differenced, and 

yet congruous assemblage, which Prin p tin! almost all writers 
since him have accepted; and this it d btl d fticult to arrange sat- 
isfactorily otherwise than by itself. A p t th great bulk of Lepto- 
gium, it may bo said to be character! d by m if m multilocular spores 
which are always, as in CoUema, entirely without colour. The irregular 
differentiation of the spore-type remarked in the latter genus recurs how- 
ever ^ain here, where species with fusiform-acicular spores represent, 
more sparingly, Sgnechoblastus; and the earlier stages of the regular 

• " Leptogium et CoUema inter m omn^io conftimnV Nyl. Anioiadv. (Bot. 

Zeit. 1861,p. 337J. "JMe GaUimgLeptogiH,m,mmCoV«manardurchda3Vorhan- 

dmsein, ejiwr xelUgen CorticaMtUM unterschi^den, urfrd jedenfalls in Zukunft 
faSen miisami^ da emeraeits Leptogimi-Artenvorlcomfmn,deneit diese CorHealsohiehi 
jfeW(, andererseita dieselbe bei gmissen Gdlkrtjieohten vorhommt, die niclit J» die 

bisherigi FamiUe der Lvptogieea g^ogen werden." Koerb. Farerg. p. 423, it 

Eonf. p. 430. 
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differentiation find intereetm examples (uontiisting c nn slym otbei 
respects with Lempholemma Koeib as witti Collena ^ycnouarpun 
NyL) in L. denSriscum Nyl and L muscitola Tlie gioup reaches ita 
liighest development m the large cluster of species of wh ch L Tremel 
loides is the most widely diffused type. But MalloUum, Flot., however 
now contrasting in habit, and always in the tomentose nap of ita under 
side, is, on the whole, ill enough removable from the nearest neighbour- 
hood to the cluster just named. And almost the same may be said of 
Hydrothyria, Eusa. ; which, if MiOlotitm, be the Sticta, may be called the 
FelHgera of the EucoUemei. 

JfoTE. — The structure of the plants before U3 liaa been iUnstrated by Sohwen- 
dener in the last part of his Eeaearehee ( Uniefsuch. 1. c. 4 (1868) p. 174), Accord- 
ing to Mm, Pannariaceie (ftom whieli he finally distinguishes Leeotheeiura, Ptenj- 
giura, Lkhina. &o., to oonatitute his BwxobUtmaccw) Epliebacca:, CoUeitiaeece, and 
Omphalariaeece are groups of equal rant, aa3 naturally associaMe in thia order; 
but only the last two are entitled to be espeoially distinguished as Jeily-licliene. 
The peculiarities of the Jelly-lichens may be reduced essentially to 1, the dissolu- 
tion of the thiotened, gelatinous membranes (principally of the gonidia, but in 
part also of the medullary filaments) into a structureless pulp, and 2, the modes of 
division, and hence of the grouping of the gouidia. Other features, as, for instance, 
the equal distribution of the gooidia throughout the IJasue of the ttiallus, {thaUns 
liomaioBteriaus) are not properly oharacteristieal, since they are not unknown else- 
where, and in families remote, systematically, firom the present. Save in the two 
points just noted, Leptor/iiim, in its highest expressions (MaUoUimt, Plot.) must 
therefore (the inference is ftilly justified by our author's remarks) be generally com- 
parable with Stieta and N&phrotna ; and there is no doubt of the strict anatomi- 
cal resemblance of all those types, as respects as well the constitution and liabit 
of the cortical layer, and of the fibrillose nap of the under side, as even the on the 
whole predominant, synuuetrieally divergent (or orthogonal-trajectory) disposition 
of the meduUary filaments. Schwend. 1, c. passim. The observations of the 
same author on the gelatinons thiokenlug of the membranes of the gonidia in cer- 
tain Pannarice has been cited elsewhere; but this change in the constitution of 
the cells in question is not confined to Collemei, and ita nest of Irin, Fwmariei, but 
characterizes, more or loss, the blue-green gonidia' (Schwend. 1. c. 3, p. 133. De 
Bary Morph. «. Phys. d. Pilse, &o., p. 259) wherever these occur; or, at least, to 
copy Schweudener'a instructive list, at the place last oited, of the genera which 
are structurally thus assooiable, in " SUeta (pr. p.) JTepftroma, FelHgera, Salortnd, 
Fannaria, Mioama, Lemtlieeiwm, Bacooblenna, Ptarygiima, and lAehina." Is it 
questionable, then, firom the purely anatomical point of view, that the CoUemei 
are the outcome of moaifieations of Parmeliaoeous structure? 

55II.— STNALISSA, Fr., Ifyl., emend. 
Ft. S. O. T. p. 39r. Collematis sp., et Pyrenulte sp., Aeli. Syn. p. 131, 

' Qra3i/iHa gonima, Hy!., for which, as it is not questioned that these are really 
gonidial cells, the perhaps better-descriptive term, eollogonidia, has been preferred 
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3a, Enchylium, Psoroticbia, Tlielygnia, et PannarifB sp. 
Masa. Eie. ; Mem. ; Framm. ; et in Flora Ratisb., in locis. Synalissa 
EQchylium, Paorotichia, et Porocjphas, Koerti. Syst. p. 423, ^5 ; Pa- 
rerg. p. 428, 433, 439. Schweud. Uaterauoh. 1. o. 4, p. 166, 193, t. 23, 
f. 23-34. Synaliasa mas. p., et Pyrenopsis, Nyl. Prodr. p. 18 ; Syo. 
I, p. 93, t. 3, f. 3, i, 5, t. 3, f. 3, 4; Licit. Seand. p. 25; Add. Nof. ac 
Lieli. Eui". in Flora Ratisb., 1367, p. 370, 1883, p. 342, 1369, p. 82 
additis, teste auct., Coilematis app., Nyl. Syn., et PannariiB, Paoroti' 
ehiie, Stenliairmiarits, et Yerracariie Auct., spp., Animadv. in Bot. 
Zeit. 19, p. 337. Synalissa, Enchyliuta, Psoroticbia, et Pyrenopsis, 
Stizenb. Beitr. 1. c. p. 141, 143. Synalissa, Enchylium, et Psoroticbia, 
Erempelb. Lich. Bay. p. 99. 

Apotbeeia depresso-globosa, disco uroeolato 1. deiii aperto. Sporfe 
ovoideo-eliipsoideffi, simplices, iacolorea. Spermatia eliipsoidea 
oblongave, aut flliformia arcuata ; ateriginatibus simplicibus. Tballus 
corallino-granulosua rarius fruticulosus; textura in plerisque tota 
pareachymatiea; collogonidiis 1. glomeratis 1. dein moniliformi-con- 
cateuatis. 

In arranging this gi^oup, made up on tlie one band of licliens which it 
is almost aa easy to refer to Pannariei, and on the other of types nnc[nea- 
tionably CoIlemeiEie, no Itetter course has suggested itself than to follow 
the outlines of Kylander's diapoaition, aa emended in conformity with bis 
own suggestions. By associating Synalissa conferta, Bom., with S. 
symphorea, and reoogoizmg 8. polycocca, Nyl., aa a member of the same 
genua, this author (Syn. 1, p. 94) has, if we miatake not, fully broken 
down the distinction between Synalissa, as understood by him, and bis 
Pyrenopsis {TheJ^gnia, Mass.) and the latter must be taken as properly 
no moTe — to cite indeed his own words— than a 'sub -division' of the 
former (Syn. p. 97). Synalissa conferta is structurally, as described, and 
as fully appears in a specimen (Eastern Pyrenees, Montague) without 
doubt referable here, almost aa much a fmticulose Pyrenopsis as a re- 
duced Si/maiissoi (Mass.). And however distinct in apeciea be S.polycocea 
from Pyrenopsis fuliffinea (WaU.) Nyl., it is very far from easy to regard 
these lichens as other than congenorical. I know In fact, of no attempt 
made as yet to distinguish the two groups referred to, by diagnostic 
chara^ers. 

Apart indeed from Synalissa conferta as interpreted by-the eminent 
authority cited, another arraagement might suggest itself. S. symphorea 
(Synalissa, Mass.) ia in every respect a CoUemeine lichen; but Pyrett- 
qpsis a group precluded by ita parenchymatous tissue from the chief 
stmctural peculiarities of CoUeinei, and, in the last resort, perhaps recon- 
cilable with these only by a certaiu accordance in habit. How plausible 
then to keep this low and even ec[nivocal group together, and to assign to 
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I, Mass., a separate and higher pla«e. It is yet to be remarked, 
for what it may be worth, that this would be to make much more 
here of the eoiifuaion of cortex and medulla in a general cellulose texture 
(parenchyma) than we are at all able to do either hi Pannaria or Lepto- 
gitvm; and that Sr/nalissa (Ma^. ) If we remove it from the place assigned to 
it by Nylander, must, in the end, fall into Omphalaria, or vice versa. Nor 
is this all. Should Enchylium afflne, scarcely seeming to differ, as Eoerber 
has remarked, from PsoroUchia, (or Pyrenopsis) safe m its polysporous 
thekes, prove yet, as plainly intimated by Nylander (Bot. Zeit. 1. c.) to be 
rather asisociable with OmphaUtria, we may anticipate a still greater 
reduction of genera, and our three groups of inferior CoUemei disappear 
in one ; itself no less resolvable into CoUema. 

So long as Collemaceons Lichens were regarded as distinct in order, it 
was easy to overestimate the value of the persistently undeveloped 
apothecium not seldom exhibited by the lower types, as if this afforded 
evidence of a division analogous to Ang-ioearpi, in true Lichens. But 
the ordinal separation once given up, the great bulk of the groups in- 
cluded falls liaek, at once, into Parmeliacei ; and retrograde or iuexpli- 
cate members must be considered from the new point of view. Only the 
presupposition of an ordinal difference, it is likely, has made it possible 
for lichenographcrs to accept at all of such constructions as Obrt/eum, 
Wallr.; ' and Nylander, the latest writer who has reviewed all that is 
known of Collemeine vegetation, appears {St/n.) nowhere else to recognize 
Vermcariaceous structure, excepting only in his PkyUiscum. And even 
this type, — -whatever indications of fabric approaching that of the family 
before us may prove to occur in lichens undoubtedly Vermcariaceous, and 
the modification of the gonidia which should seem to be at the bottom of 
Colloma«eoue anomalies is not confined to the tribe in which it has its 
fullest development, —is, it will scarcely he denied, really Collemeine ; 
and to be judged therefore from this, that is from a Parmeliaceous stand- 
point. Nor, as respects the crastaceons groups of CoUemei, immediately 
in hand, the often inexplicate apothecia of which assume now tho port of 

1 We hare here (Maasal. Ital. n. 138. Kalienh Lich Eur. n. 198) in point of 
fact, the thallus of a, Leptogktm, not to be distiog iiahed Irom L. palmatum (Huas.) 
Mont. (Moug. & BTostl. Cr. Vog. n. 1058) at least m an infertile ooodition, except 
that in place of the normal apothecia are found (it is imp jrtant to observe, rarely) 
certain ' angiooarpoas ' or ' endocarpeice ' onei not reooncilable with those of the 
species, mxS. shewing no reaction with iodine. " You might almost say," remarks 
Nylantler, " that the apothecia and spermogones of some foreign species, dwelling 
parasitically in the thallus of this Leptogiitm, constituted Obrysum." (Syn.^. 136). 
According to TnlasDo, who has especially illustrated Obrffswrn comUulatum (MSn. 
sur leg Lick. p. 46, t. 6} a minute Sphceria iufests the thallus of CoUema melmium; 
anci be suggests that such parasite, occnrring on the tballus of CoUema, may not 
irapossiMyexplMn Tkrombium baoillare, WaJlr., now referred hy Koerber (Parwj- 
p. 444) doubtfully, to Obryeum. (Tul, 1. c. p. 178). 
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those of Verrwcaria, or failing to emerge, simulate in this way those of 
Endocarpon, is it too much to say that their affinity to lower clusters of 
Patmariei is o¥oa more evident than that of the frondoae Leptogia to the 
higher. 

The very humhle, gi-anuloso, frequently somewhat coralloid, or at 
length fruticulose lichens, thus proyisionally brought together here, 
possess, as respects the mass of them, as already remarked, & parenchy- 
matous thallus ; and only ascend to a distinctly Collemeino structure in 
one or two of the highest forms. With the exception of these last it is 
thiB easy to compare the group with siaiUarly reduced types of Fann- 
aria;^ and possible oyen, in the last resort, that very little of a dis- 
tinctive character should offer, to separate supposed species of Synalissa 
(as here taken) from the former genus, beyond a degree of diversity 
in habit. Nylander has indeed illustrated the similarity of gonidiaJ 
stmctui'e, which should appear to associate the rest of the group 
before us as well with Synalissa, Mass., as with Omphalaria; but he 
declines, in both groups, to recognize species in which the collogonidia 
become finally concatenate. If these species ought really to be recog- 
nized as in fact belonging to Synalissa and Ott^halaria, as natural 
assemblages, the question assumes a new phase. In one of Wahlen- 
berg's original specimens {Herb. Fr.) oi Fyrenopsis fuliginea (Wahl.) 
Nyi. , a specimen in other respects closely accordant with the descriptions, 
the gonidia (collogonidia) are commonly grouped in short chains of three 
to even five members; a similar stmctm'e appears inPorocy2'^'**'"'^'''''''*S, 
Koorb. (Herb. eel. Auct.) and is indeed one of the characters of that 
genus, in other respects, once more, sufficiently agreeing in thalline fea- 
tures with Pyrenqpsis; and finally there is nothing in the full description 
of Colkma furfur ellum, Nyl., (Lich. Scowii. p. 38) which should forbid 
our citing it in the same connection. But lichens of this sort, with a 
parenchymatous thalius, little or no evidence of the CoUemeine gelatin- 
ousness, and gonidia disposed in chains, may, habit apart, as well be re- 
ferred to Fannariei. — -As respects the apothecia, with a few exceptions 
which are sufficiently regular, more or less inexplicate conditions prevail: 
in the reduction however of even the most extreme of these to the tribal 
type, we follow Sommerfelt's explanation of the assumed Verrucariine 
(rait of S. fuliginea; and with equal confidence in the results. 

For the most part easily overlooked, It is probable that but a small 
proportion of the esistmg representatives of Synalissa, as it is taken in 
this pla«e, is as yet known, or at least fuUy understood; and the gi'oup 
demands especial attention in North America. The whole number of 
published species is not fiir from forty, of whichall but five are European; 

' The affinitj ia reDOgoized by Anzi, with whom (_Catal. Sondr. consp. S^st.) 
P&oroiidhia finds a place witli Leoothooiuni ; and by Koorber (Farerg.) in his 
obseiTatlons on the position of Fannaria Svlimreri, Moss. 
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one species having been recognized from Vaa Diemeu's Land, and four in 
the United States, The plants occur equally on granitic and calcareous 

rocks. AUchia, Plot., a very little known corticoline lichen of Germany, 

is added to his S^MfflKssabyNylander. Pyrenopsis granatina (Sommerf.) 
NpL, and P. Itamatopis, Th. Fr., have already been considered, as per- 
haps better aasociable with onr Pannaria. And the fiituie may possibly 
witness other transfers in the same direction. 

B. SeJtesreri {Mass., sub Pannaria. Pyrenopsts, Nyl-). Lime-rocks, 
Dlinoia, (E. HaU). Looking evidently towards Pannaria; and perhaps 

not in fact differing except in a certain Collemeine habit. S. polycocca, 

Nyl. Syn. {S.fuliginea, Tuckerm. in litU). Granitic rocks. New Hamp- 
shire (Mr. Frost). S. pheeococca, Tuokerm. ' Upon similar rocks. 

North Carolina (Rev. Dr. Curtis). Massachusetts (Mr. Willey). S. 

phylliseina, Tnekerm. ' Upon similar rocks, Massachusetts (Mr. Willey). 

S. symphorea (DC-) Nyl- {S. sphisrospora, Nyl. 8yn., 'forte non dif- 

fertj ' Nyl. Lich. Scand.). Calcareous rooks, Alabama (Mr. Peters). 3. 

Texana, Tuckerm. = Calcareous rocks, Texas (Mr, Wright). And I have 
also scarcely sufBeient specimens of another species (Mica-schist, Ver- 
mont, Mr. EusseU) which greatly resembles Psorotichia riparia. Am. 
{Pyrenopsis, Nyl. PorocypJius, Koerb.). 

It is far fl'om easy to determine, or rather find, spores in such North 
American specimens of Synaltssa § Pyrenopsis,, as have come before me. 
And, at the best, the type of suoh spores caimot but be obscure. Ny- 
lander's observation of something Uke hilocular spores in two species of 
his Pyrenopsis (lAoh. Soand. p. 26, 288) is therefore interesting; and the 
fiuiiher remark that in one of these instances the organs in question wore 

■ "Will be elsewhere desoribed. Thallua dark brown, at length bi'oken into 
areole-Uke masaes, and the granules finally more or less ooralloid i cellular tissue 
coarser Oiau in S. poli/coeea, the reddish, csterior oolls about 0,0IW-I1"'"' in diam- 
eter, and the interior, 0,0I8-35'""'-, or now 0,033'">n. by 0,033™'°-; one to three ool- 
logonidia in the cells. Spores very imperfectly seen, ovoid-ellipsoid, simple, nebu- 
Ions, without oolonr, 0.009-11"""- long, and 0,006""°- wide; bnt probably occurring 
larger. Parapbysea indistinct, Pilamenta not wholly deficient in the thallus. 
Spermatia ellipsoid; sterigmas eimple. 

* SyniMssa pli^Jtiseina (sp.rMva) fltalb) granitloso termi fuaco-niqro; apotkeciis 
globoais 8u'b-da'taia. Sporwinthecisluto-fasiformSiitsootont o o i!io-cll } so dece, 
simpUoes,fere inedUtres, iongit. OiOOS-JS™"' crassit. 0,005-7" pa aplja bust ar- 

eishreviims. External (reddish) cells 0,006-9™°- in diameter the ntemalones 

reaching 0,030-37"™- GoUogonidia with the general features ot thoRe of On}! a 
laria phyUisia (PhylUscum, Syl.) but smaller. Spermatia ac c 1 I w d on 
simple sterigmas. EeootJon of bymeaiial gelatine witb jodiue v no r d 

> Tballns with the aspect of S. ai/mplmea, at least in the E opoan \ m n 
attached at the centre n)doso lobulato, made tip of mostly solitary li mdia 
which are Bi^attered amidst eocspiouons filaments. Apothecia unkn n n % 
mogones situated sim larly to apnthecia, containing filiform, bowed p ma a 
□pon simple stengmas CoUogonid a 0.006-11"™- in diameter. 
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constricted also at the middle, points to the everyway probable inference 
that we have to do here with decolorate, and otherwise imperfect, exhi- 
bitions of the brown spore-type. Instead of the very nunute, oblong 

apermatia indicated by Dr. Nylander as eharaeteristieal, sofaraahnown, of 
the species of this genua, two of those above reckoned (S. Texana, ife 
S. phpUisdna) exhibit filiform and bowed ones, quite similar to those of 
PhyUiscmn, Nyl. ; the only instance that I am aware of, in CoUemd, in 
whieh such spermatia have been described. It is also observable that 
the lai^e gonidia, and other structural features beside the peculiar color- 
ation under the microscope, of PhyUiscwm, associate it with species of 
pndltssa; one of which (S. phyllisdwx) might almost bo called a criis- 
taoeous Fhylliscum, a« the last typo has been recognized by Frios aa a 
foliaeeous Synalissa. 

SXrir, — OMPHALAEIA, Dur. & Mont. 

Dur. & Mont, in Fl, Alg. Mont. Cent, do Fl. cell, in Ann. 3, 12, n. 7S, 

bis ; Syll. p. 379. Endocarpi sp., Wahl. in Ach, Meth. Suppl. p. 25 ; 

PI. Lapp. p. 463, t. 29, f. S. Ach. L. TJ. p. 300 ; Syu. p. 100. Par- 

mehiB dein Collematis sp., et Eudocarpi sp,, Sohrer. Spicil. p. 544; 

Enum. p. 233, 260. Synalissfe sp., Pr, Summ. Veg. Scaad. p. 563. 

Phylliacum, Omphalaria, et Collematis spp., Nyl. Prodr. p. 19,27; 

Syn. p. 9S, 103, 105, 136, t. 3, f. 5; Lieh, Scand. p. 36. Tuck, in Nyl. 

Syn., & Obs. Lich. 1. c. 5, p. 383. PhylUscum, Omphalaria, Thyrea, 

Arnoldia dein Plectopsora, et Corinophoma dein Peccania, Mass. 

Ne^. p. 7; Symm. p. 59; & 0pp. var. Eoerb. Parerg. p. 429, 443. 

Krempelh, Lich. Bay. p. 99. Omphalaria, et Phylliseum, Anz. Catal. 

Sondr. p. 2; Manip.p.2; Neosymb. p. 2. Phylliacum, Omphalaria, et 

Plectopsora, Stizenb. Beitr. I. c. pp. 140, 143. Schwend. Untersuch. 

I. c. 4, pp. 189, 194, t. 23, f. 3^. 

Apothecia sub-globosa, thallo plus minus immersa, 1. verrucari- 
oicteo-prominula, rarius dein explicata scutellfeformia. Spone ellip- 
soidete, aimpllces, Ineolores. Spermatia ellipsoidea, aut nunc fili- 
formia arcuata ; sterigmafcibus simplicibus. Thallus foliaceus 1. 
rarissime fruticuloso-ascendens, umbilicato-afflxus ; collogonidiis 
plemmque solitariis glomeratisve, nunc moniliformi-eoacatenatia ; 
filamentia meduUaribuB SEBpina conapicuis. 

This section of EucoUemei ((Mlema, sensu latiori) is adopted here in 
the signification in which Montague understood it ; as embracing the 
Collemas which are attached to the substrate at a single point. Adding 
the anatomically sunilar Synalissa symphorea, the aection accords with 
Oiwphalariei, Eoerb. ; and leaving oat the SymAissa named, as a separate 
generieal type, it answers exactly to Omphcilaria, Ana. (II. cc.) excepting 
only, as regards both authors, in the case of 0. phyltisca (Endocarpon, 
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Wahl. Synalissa, Fr. PhylUscum, Nyl.) tlie supposed Verrucariaccous 
stmctiire of the fruit of which, re-asserted by Nylander, haa procured 
general agreement to his distinction of this otherwise certainly marked 
lichen. As thus taken, the OmpMlarite, with very few exceptions, are 
most readily recognizable in habit, but offer some discrepancies in their 
thalline structure, illustrating the intermediate and ill-de£lnahle position 
of the groip, between Synalissa (itself, as here understood, not without 
similar discrepancies) and Colkma. In the larger number of species, the 
gonunous system, represented by solitary or only clustered collogonidia, 
reverts in fact towards Synalissa ; and the assemblage thus indicated, 
as differenced from the inferior one preceding it by better developed 
meduUary elements, andafoliaoeouathallus,constitut-es Omphalaria, Nyl. 
[Syn.) : the few forms exhibiting concatenate collogonidia being by this 
author referred to Gollema. ' These discrepant types {Flectapsora, Mass.) 
are however, none the less evidently Omphalarieiue, and essential there- 
fore to the completeness of our conception of the natural group of which 
they are members; in view of which, and of the httle that is known of 
the value of the anatomical differeuce which distinguishes them, we may 
well follow Aazi in declining to keep them apart. But there is still no 
doubt that, in placing Omphalaria cyaOiodes in close neighbourhood to 
CoUema micrococcum, the learned author of the latest Synopsis Lichenum 
has but given expression to a genuine affinity. As on the one hand, within 
the boundaries of the group before ns, we all but touch . 
so, on the other, the same group passes imperceptibly into ( 
every pomt of structural diversity at length faihng, in the first direction, 
except the foliaeeous thallns, aud, iu the second, except the peculiar 
attachment. These differences serve notwithstanding to define the 
assembl^e. As Synalissa finds its nearest analogues in the reduced 
types of Fannaria, and the great mass of OoUema and Leptogium in the 
frondose Pannarim, and, more remotely, in Sl4cta and Nephroma, Ompha- 

1 To jadge by the description and figure, CoUema nwnmulaHutn, Duf. (ITyl. 
Syn. p. 103, t. 4, f, 9) should be far more at home in Ompluda/ria; notwithstanding 
the atmotaral reduetioa. N^or can I see sufficient reason for queBtioning the place 
of 0. decipiem, Mass., which, alien in its gonimous elements to OoUema, poaaeases 
mnoh to make it comparable with Omphalaria pyrenoides, Uyl., and differs from 
all types of Pyitnopsis in its originally frondose thaHna (specsni. AmoM. in herb. 
Krempelh.! Koerb. Parerg. p. 431). Mednllary fi.!amenta by no means wholly 
deficient in thia lichen, aa asserted byNylander (%n. p. 103) end by Koerber 
(i c ). Compare, as to this, De Pary, Morph. 4- Fhya. 3. Pilse, FUchten, ^c, p. 
26S A frondoae type once admitted into Synalissa } Pyrenoi>sis, it might well 
appeal less difflonlt,_in view of Synalissa phylUsoiaa, to restore Ompltalatia phyl- 
Itsca to the position assigned to it by Fries, — a position to which it is not withont 
intrmBio claims; — but this would be in effect to rolagato, aa a whole, Omphalaria 
to Synalvsa, and doubtless the first step only to the re-estal)lishmont of CoUema 
{exo. exctp.) Ach. 
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laria, as respects no less its laiglaer thalline structure, viewed in relation 
to St/nalissa, and from the point of view of the structural type of Ool- 
hmei, as its atypical fruit, stands, plainly enough, for Umbilicaria. ' 

Inexplicate apothecia, that is to say, gymnoearpous fruits in which the 
normal evolution has heen prematurely concluded, and the organ assumes 
more or less of an augiocaupoua aspect, are sufSeiently common in the 
genus immediately preceding, and owing perhaps in part, as already sng- 
gested, to the prevalent presupposition of an ordinal difierence in Col- 
lemaceous lichens, authors are not yet agreed as to the typically gyitmo- 
carpous character of the whole of them ; though we scarcely find traces 
of the recognition of other structure in the learned liohenographer, who 
alone, since Acharius, has elaborated the whole family. ^ If indeed 
Synalissa and Omphalaria belong to CoUemei, they belong to an assem- 
blage, the great majority and all the highest typea of which are uudis- 
tinguishable in their general fruit-cliaracters from Parmeliaceous families ; 
and the presumption is thus an exceedingly strong one that exceptional 
forma of fructification, however looking in a different dfrection shall yet 
prove to be reducible to the same. But the fact of this reducibleness is 
perhaps not qnestioned by any author, aa regards the larger part of the 
variously anomalous apothecia occurring in CoUemei, aud especially 
in Omphalaria. Though emban-assed, and to at least the same extent 
with Sjfnalissa, with inexphcate receptacles, now sunken (endoearpoid^ 
and now more prominent or verrucarioid, no doubt seems to be enter- 
tained that the group is reaUy, and, aa a whole, aasociable with GoUema, 

' This lesemblanoe ia marked in the Cuban O. densta, deaoribed in a former 
note. In another interestuig illuatration of the present group of Lieheus, found by 
Mc. Wright in company with 0. deusta, and 0. Wrightii, we have however the 

kabit rather of a Farvnaria, not remote from P. plviribea. Onvphtdaria Cubana 

(3p. nova) tliatto orbieulari inarassaio mri^^iioaeeo s«6-m»&iwo&i hasi umbili- 
oato-affixo, lobis sg^aTmforniibas appreasis, peripheriele latioribua, omrUbna crena- 
(is, sabtus rugoso-verraeosis ; apotheciis letMjtoHnis, parapkysibtis disUnctis. 
Skaded limeetone eliffe, Gu^uybon, Island of Cuba, Mr, "Wright. Tkallus (in the 
two speeimeDd gatkered) not qnite kalf an Inch in diameter, made up of creoate, 
closely appvessed and coalescent lobes, whiok attain at leogtk the thiokness of 
jmm. Colbgonidia solitary, or in small clusters, amidst acastomosiag filaments, 
whiok are most to be observed at the centre, as the coUogouidia are most aljundant 
at the circumferonce. A single, innate, lecanorine apotkecium afforded no mature 
spores. 

" It is true that the term 'peritkeoium' is employed by Nylaudetin describing 
the fruit of Synalissa vdnrooocca (,Sy>i. p. 95) as the section including this species 
is defined as possessing 'endocarpeine' apothecia; but both these terms must with- 
out doubt be used in a large sense, as, not to refer to tke note on page 98 of the 
same work, or the difficulty of admitting Parmeliaceous and Terrncariaceoua 
reeeptaolee in one and tke same genus, the section includes also our S. polycoeea, 
ITyl., the apotbeeia of which mv aa distinctly undeveloped-leoanorine, as the same 
organ is admitted to be in S. lignyota. 
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aare only in the extremo case, ali-eady repeatedly referred to, of O, phyl- 
lisea {PhyUiscum, Nyl.). 

Bat this plaat, if well-comparable as respects its eoUogonidia with 
speoles of 8gnaMssa, ia yet in no other respect than the size of these or- 
gans Boparable from recognized types of Omplialaria, with which group 
It obviously better agrees iu its foliaeeoos thallus ; and being thus and to 
this extent clearly CoUemeine, the presumption that its fruit shall be 
explicable from the same standpoint is as strong, aa in any other case iu 
which this explieablenesa ia admitted. Nor in fiict is the frnit really in 
the way. A certain form of anamorphosis being given, we should expect 
this modification of structure to reach at length its full esemplifleation. If 
all the other conditions of iuexplicate apothecia before us are admissible as 
abnormal gymnocarpous types, the present can hardly be refused admis- 
sion into the same category because simply the anamorphosis is here com- 
plete, and the wholly immersed disk becomes, as of course it must, no 
longer imperfectly, but perfectly nueletform. 0. pliyliisca (Hyl. Syn. t. 
3, f. 5) diverges no further from 0. phyUiscoides, Nyl., {I- c. f. 3) in this 
regard, than it were beforehand presumable, from the point of view of 
the latter, that another species should possibly dicerge ; and there is in 
short no olier appreciable difference than what depends on this final 
oompletion of the process of reduction; of which we need not go beyond 
the present genus to find every other step. We cannot then speak, with 
Massalougo (Nectg. p. 7) of a double esciple in 0. phyUisca, without 
admitting the applicability of the same term in the case of other species, 
the understood character of the anomalies of which makes it im 
nor of an amphithecium without the same consequence. 
Tuck. (Wright lAch. Cub. n. 1) is, I take it, admissibly an Omphcdaria; 
and yet it is not without interest that this lichen has also been referred, and 
by authority so high that its citation is an element of value in this dis- 
cussion, to FhyUiscum. Even more similar, as well In colour as especially 
in the depressed apothecia opening equally by a pore-like aperture, ia the 
Cuban 0. deusta, already elsewhere described. And there is yet anoth^ 
new lichen, the significant relation of which to 0. phyUisca can hardly be 
passed over. To refer the crustaceous Synalissa phyUiscina to Phyilis- 
cum, Nyl., we must disregard that important distinction iu the thallus 
upon which the very existence of Synalissa and Omphalarla, as separate 
groups, depends; and it ia certainly no easier to elevate it to the rank of 
a genua. If then the Synalissa belong where we have placed it, why 
should not the type of PhyUiscum be referable to Omphalana f 

Like Synalissa, Omphalariahaa always been taken to be characterized 
by simple spores. Evidence of probable exceptions to this rule has how- 
ever been given by Nylander, in the case of the former genus ; and may 
well yet appear, as respects the latter. CoUema elveloideum, Ach. (Nyl- 
Syn. p. 116. C. phyUiscinvm, Nyl. Prodr., fide aitct.) in which the spores 
are described as bilocular, cannot but approach very closely to Ompha- 
laria, as here understood. 
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Of the group as here taken, alwut twenty-five apeciea have been indi- 
cated; all but aevon of them Eniopean. About one half inhabit the 
south of Germany, and Italy, two only of these reaching northward as 
&r as Westphalia, ajid one, the neighbourhoods of Paris and Jena; four 
the south of France, of which two are also found in Algeria, and one 
in Algeria and Alabama ; one is known only as Algerian ; and one ranges 
from the middle of Europe to the Icy Sea, aud, in America, from Rhode 
Island to Lake Superior, and doubtless northward. Beside the two, com- 
mon to North America and Europe, there is one American 'ipecies peculiar 
as yet to Texas, and one to Alabama. Five tropical, American species 
are known, all of them from the island of Cuba. With the exception of 
0. phylUsca, the genus ia almost wholly, though the rule is not quite 
without other exception, confined to calcareous rocks. 

0. Girardi, Dur. & Mont., e Nyl. {Coll. plutonium, Tuck tn hit ) 

Lime-rocks in Northern Alabama (Mr. Peters). 0. pyr&noides, Nyl, 

On similar rocks In Texas (Mr. Wright). 0. umbeVa, Tuck, lo Nyl. 

Syn. (CoUema, Nyl.)- Lime-rocks in Northern Alabama (Mr. Peters). 
I find no important difference in thaUine slzucture between this and O. 
lotryosa, Nyl. {Tkctopsora, Mass. Herb. Koerb.) and the two plants 
are most closely akin; the apothecia of the latter being by no means 

always so inconspicuous or'endocarpeine' as they are described. 0. 

phyUisca {Sndocarpon , Wah!,, Ach. Synalissa Fr. OmpMlaria JDeman- 
geonii, Mont. 0. SiUsiaca, Koerb. Fhyliiscum, Nyl.). Granitic rooks, 
White Mountains, (Mr. Russell). Vermont (Mr. Frost). Massachusetts 
(Mr. Willey). Rhode Island, (Mr. Bennett). Lake Superior (Prof. 
Agassiz). 

ZXIY. — COLLEMA, (Hoffra.) Fr., Plot. 

Collema, Fr. S. 0. V. p. 255. Plot. Collem. in Linn^a, 1850. Mont. 
Aper?. Morph. p. 12. Collema (C. satum. excl.) Fr. FI. Scan. p. 203; 
Snmm. Veg. Scand. p. 121. Tuckerm. Syn. N. E. p. 89; Suppi. 2, 

1. c. p. 201; Obs. Lich. 1. o. 5, p. 3S5, et 6, p. 263. Collema max. p., 
Nyl. Prodr. p. 19; Syn. p. 101, t. 2, f. 3, t. 3, f. 1-6, t. 4, i. 6, 19-21 ; 
Lich. Soand. p. S8; in Prodr. Fl. N. Gran. p. 1; Syn, Lich. N. Caled. 
p. 4. Collematia spp., Schreh., HofEm. D. Fl. 2, p. 98. Ach. L. F. p. 
129, 628; Syn. p. 308. Eschw. Syst. p. 20; in Fl. Bras. p. 331. Ffie 
Ess. p. 66; Suppl. p. 127. Schaar. Euum. p. 247, Parmeliis spp., 
Ach-Meth. p. 221. Mey. Entwick. Schier. Spicil. p. 51L Parmeliie 
spp,, et Patellariffi spp., Wallr. Fl. Crypt. Germ. 1, p. 434, 545, Col- 
lema, Blennothallia, et Syneehoblastus, Trevis. Lethagrium et Col- 
lema pr. p., Mass. Mem. p. 80, 1. 13-17. Lempholemma, Syneehoblas- 
tus, et Collema, Koerb. Syst, p. 400. Th. Fr. Lich, Arot. p. 276. 
Physma, Syneehoblastus et Collema, Anz. CataL Sondr, p. 2; Manip. 
1. 0. p. 131, Stizenb. Beitr, 1. o. p. 134. Physma, Lethagrinm, et 
Collema, Krempelh. Lich. Bay, p. 90. Physma, Lethagrium, Synecho- 



ibyGoogle 



(86) 

blastus, et CoUema, Arn. Lich. Fragm. in Flora Gatisb. 1867, n. 8-9, 
t. 1-4, 

Stmcturam exposuerunt Talasne, M6ni. pp. 23, 45, 64, 1?B, t.6,7; 
Sehwendener, tJaterauoh. 1. c, 3, p. 133, 4, p. 185, t. 22. 

Apothecia scutellffiformia. Sporfe ovoideo-elUpsoidefe, I. siraplices, 
1. deiQ fusiformi-elongatee bi-pluriloculares, 1. muriformi-pluriloca- 
larea, sub-incolores. Spennatiaellipaoideaobloiigave; sterigmatilDus, 
in plerisque, articulatis. Thallus foliaceus ant rarissime fruticulosus; 
etarato corticali plenimque nullo 1. ittdistincto; collogooidiis fere 
semper moniliformi-concatenatis; ftlamentis medullaribus coaspicuis, 
lasis. 

We reach, in Collema, not Indeed the highest expressions of liehenose 
vegetation afforded by Eueollemei, but certainly the central and most 
typical representaMves of the group. Here all the pecuharitiea of Colle- 
meine structure find their beet eshibitiou ; and so marked at length is the 
development of mucilage and its conditioning influence upon the thallua, 
that even the unquestioned Parmeha«eous affinity indicated in the 
apothecia has proved insufflcient, in the opinion of a majority of authors, 
to assure to these plants a pla«e among " true IJchens." It is not how- 
ever too much to say that instead of confirming the Judgments of those 
miters who make of Collenm a separate Order, the best later research 
has in fact tended to invalidate these judgments; and if there now 
remain any clearly sufficient ground for the exclusion of the jelly-lichens 
and what go with them from that pla«e in the system to which they 
should l>e referred by their fruit-characters, it ia at least uuimown to the 
present writer. 

The well-marked difference of these lichens was still not one to 
escape attention; and when Dillenius {Hist. JfMsc. p. 137, 1. 19, f. 19-35) 
had contributed, as he did, above all others who had preceded and many 
who followed Wm, to their elucidation, it was not long in finding espres- 
sion in a generical name (Collema, Hill, 1751) which, taken up, long after, 
by Schreber (in I4nn. Gen. PI. 1791) and provided with a cliaracter, pre- 
pared thus a way for the special labors of Hoffinann {D. Fl. 3, p. 98, 1795) 
and finally of Acharius. Some writers indeed among those who suc- 
ceeded the latter, as Wahlenberg, Meyer, Wallioth, and Schierer, in his 
principal work {Spidl. p. 511) declined to recognize in Cotkma anything 
higher than a section of Par»teha but Eschweilep-'s careful review {S//at 
Licit. 1834, LkJi. Bras. 1. c p 231) and justiflcition of the distmctions 
of the group, undoubtedly better expressed the opmion of the time 
This was in fact now ready for a more searchmg analysis, and Fnes's 
limitation of Collema by the exclusion from it of Thet muds, Si/ncUissa, 
and Leptogium (8. 0. V. 1825, p 255, where the MaUotia appear also to 
be within the author's view) deteimmedit length the comae ot aubse- 
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qnent stufly, and tho point of departure of Flotow {1. c.) Koerber {S^st. 
1. c. Parerg.) and Nylander. 

But the advaace of knowledge, since Fries wrote, leaves the Eucol- 
lemei by no meaos where they were when he reconstructed tho group. 
Omphalaria, most clearly touehiug Gollema (as seen in the comparison of 
G. chaJazanum, dec, yfith 0. cgathodes) on the one hand, briuga it next 
into no questionable relation with the once distant Synalissa, on the 
other. Indeed this latter relationship is fully impiiecl in Fries's final 
reference (Summ. Veg. Sccmd., suppl) of Omphaiana phyllisca {Endo- 
carpon, Wahl., Fr. i. E.) to Si/nalissa. Nor has the connection of the 
assemblage now immediately before us proved in fact much less intimate 
with Leptogiwm. Here however the for the most pait sufficiently strik- 
ing difference in habit effectiyeiy intervenes ; and has proved enough to 
countervail even Anzi's demonstration of a cellular cortical layer in Cd- 
lema aggregatum. And the parallel spore-history of these two groups, 
(Gollema and Zeptogium) as here taken, loolts perhaps in the same direc- 
tion ; that is to their continued separation. 

This spore-history is especially interesting; and cannot be passed 
without some brief consideration. In a general view of the spores of 
' true Lichens,' as these are distinguished by most authors from Collema- 
ceous Lichens, it will perhaps be admitted to be easy to reach the infer- 
ence already presented by the writer in print (Lich, Calif, p. 6) that all 
known modifications of spore-atrueture, to whatever extent distinguish- 
able among themselves, are yet reducible to variations of but two clearly 
defined types; and that it is less feasible at present to subsume them 
under one. Led by such instances as Parmelia, Lecanora, Biatora, and 
Leddea, on the one hand, and Phi/scia, Binodina, Hcterotheciwm, and 
Bwellia, on the other, — by so large and important a proportion of the 
class, —f!B have seemed then to discern two series (1. e. p. 9) and really 
to be able, for tho most part, to distinguish these aeries, notwitlistanding 
decoloration and other exceptions, in a manner as satisfactory as were at all 
to bo expected. Much of the argument of the present book proceeds 
from this assumption, and will now bo left ' for what it shall prove to he 
worth' {1. c. p. 10) satisfied asl ara that the results reached are not with- 
out value. But tho difficulties remain. It is possible, I believe, by a 
sufficiently extensive investigation of the whole spore -development of 
such natural groups as Thelotrema and Fyrenula, as here understood, 
and a careful appreciation of the varied details, to explain most apparent 
anomalies as decelerate exhibitions of stages of evolution of tho muri- 
fonu or (normally) coloured spore ; and these large and analogous genera, 
the extraordinary exuberance of variation in the apotheeia of the one of 
which exhibits ao curious a contrast with the poverty of the other, appear 
thus to be more readily interprfetable than some smaller ones. This is 
not however at present the ease with Gyalecta, Anz.; as evidenced espe- 
cially in this writer's striking comparison of his G. acieularis (Catal. 
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Sondr. p. 62. Lich. Langob. n. 81) with the at once similar and yot dis- 
si mil 3,1- G. mpularis. And CoUema affords a still better esample of the 
same sort. We liave here, in one aeries of, in the last analysis, rantualiy 
explanatory forma, all the most important modtflcations of spore-structm'e 
known to Lieheus. What is evidently a deoolorate example of the muri- 
form spore is traceable backward to regularly guadrilocnlar ^bilooular— 
simple conditions, which then, again, narrowing and lengthenmg, pass 
finally Into the perfect acicular type There is no question of the 
extremes of evolution reached, or ot the completeii mediation of these 
extremes, within the limits of aslnglepiocessof difteientiatmn, and of a 
single group. ' 

In attempting nest, on the basis of the latest universal rhunii, that 
of Nylander (Syn.) some reckonii^ of the number of probable species of 
CoUema known, it appears desirable to view the group apart from the dis- 
crepant forms, provisionally only, for the most part, associated with it ; 
and, in this view, to exclude therefore all plainly erustaceous, as certainly 
doubtful, species; all forms which are assooiable, by their attachment, 
with Omphalaria; and, as well, the confessedly ambiguous C. byrsisum 
(Afzel) {Fhysma, Mass.) and 0. opulentum (Mont.) (Homothedum, Mass.). 
As to the remainder there is no controversy, beyond what hinges on 
the value of the spore -differences, already immediately above, as elsewhere 
considered; and the always uncertain estimates of what constitutes 
species. Of typical Coliema, as thus understood, something over forty 
species have then been reckoned. These are largely northern, and 
especially European; but the number common to America with Europe 
will probably be increased. The number of forma running into or pecu- 
liar to lihe warmer and intertropical regions of the earth is small ; and the 
group contrasts witli Leptogium in tliis respect. Mueli, we can hardly 
doubt, remains to be discovered, as certainly to he fully determined, here ; 
especially in our calcareous districts. And If the large, long known, and 
imiwrtant cluster represented by 0. pulposum is still so uncertain in 
Europe, as the varying opinions of liohenographers, with regard not only 
to the inner circle of more evidently related forms, bat no lesa to the to 
these strictly akin C. Umosum, G. orispum, G. plicaHk of authors — not 
to speak of still other more recent discriminations — demonstrate it to be, 
we may well hesitate in positively determining the little we have yet 
learned of the group. In North America. 

Wo are at once embarrasSBd, in attempting to arrange our species 
according to the method of this book, by the ambiguity of the spore- 

' The spores of CoUema are conimoaly defined aa colourless ; Th. J'ries (lAcli, 
Aret.) denoting however tliese organs in several species as ' hiteolo-hyalina' or 
' luteolw,' and Mudd (Man. Brit. Lioh.) describing them, in nearly half of his 
Bpedee, as more or l^s ' palo yellow.' In about the same proportion of my American 
CoUemas, Eirailar indications of colour are often, or more or less obaervaljle ; or the 
spores at least seen to be brownish, while still included in the thekes. 



bjGooglc 



(89) 

characters. The evolution of the spores indicates plainly a two-fold 
nisus, obseiTahle not merely in CoUema as a whole, as here taken, 
but even ■within the narrow Umits of a single species ; — C. flaccidum 
offering, in a word, as will be seen below, nnmlstaliable exhibitions of 
both the aeicular and the mnriform spore-types. Nor are the, here 
important, thalline characters always clear as yet ; though we ventnre, 
to some extent, to rely on onr interpretation of these, in bringing together 
some hiUicrto widely separated clusters. 

Sect, 1. — COLLEMELLA. 

1. C. dadodes, Tuekerm, ' Lime-rocks, Trenton Fails, Now York. 
Analogona here to Leptogium dendriscum in the genus immediately 
following. 

Sect. 2. — Lathageium. 

2. 0. myriocoecum, Aeh., Nyl., Am. Growing over mosses, oo lime- 
rocks, Eockland county, New York (Mr. Austin). A similar plant occurs 
at Trenton Falls, but infertile. Spores simple, ftom roundish becoming 
ovoid or even ellipsoid, disposed, in a single series, in narrowed, or more 

-I'arely otherwise, in ventricose thekes. G. cJiaiaeanum, Ach., is kept 
separate (not without hesitation) by Nylander, and, more decidedly, by 
Arnold; but the distinction appears to he difficult. Of the two names, 
myriococmm was the first published. The fully developed thallus of this 
species looks evidently in the same direction with that of C. om^liatari- 
oides. Ana. (i. Etr. n. 46) and the latter plainly corresponds, not only, as 
its author suggests, with C.a^^rej'atMtB, hut no less vdthO.pi/Gnocarpum. 

3. C. pycnocarpvm,'Sj\. Trunks, common in New England and the 

northern states. Ohio (Lesquereux). Illinois (E. Hall). South Carolina 
(Mr. Eavenel). Alabama (Mr. Peters). This lichen and the next are 
representatives here of the much less conspicuous C. conglomeratv/m, 
Hoffm., and recently separated G. verrueulosTmi, Hepp, of Europe; and 
all together make one natural cluster, or species smm lattori. G. con- 
glomeratvm, and the two American members of the cluster, belong to 
S^ecliOblastus, as imderstood by those who receive that gronp as a genus ; 
but G. verrucidostim, however closely akin to the rest, and issociited 
with C. conglomeratum by Arnold !. c, is none the less, and m the same 
restricted sense, a Collema. Compare the stiU more stnkmg instance of 

' C<dUmaola4odm (8p.nova)^aUopwm'lo oarUlagineo fiuheiiloso pidmnato 
aPoviridi, ramistereMbualtyn(^tudinalifertemtissmesMaUafast>gtato-stil»amosi^, 
peripJwrieis steUato^adianUhus ; apotheeiis miimMs ferminaltlms laferdhbjisve 
depresso-globosis. Tlwcce oonfertm oUwaUe; pai-aphyMJms parels trregularibns. 

TrontoD, N. Y. Tballus not much esoseding a quarter of an inch in diameter, 

with the texture and eoloar of CoUema,- theoonoatenateoc" 
among anastomosing filaments. Perfect apotheoia soaioely se 
13 
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tliis confusiou of sporo-typos io G. flaccidum. 4. C. cyrtaspis, Tuck. 

Obs. Lick. 1. c. 5, p. 337. TruEka, apparently rare at tho North, but 
found ill Massachusetts (Mr. WOIey). It becomes common in the middle 
states ami southwai'd ; where, aa westward, it has the same range with 
the last. The present still appears to me a distinct luak in the chain 
which connects C. conglomeratum and C. pycnocarpum. Spores quadi'i- 
locular, longer than those of G. pycnocarpum; averaging from 16 to 

almost 23"™™- in length, and 4 to J™™ in breadth. 5. C. ladniatum, 

Nyl. Llme-TOclis, Alabama (Mr. Peters). On calcareous rocks, Kansas 
(Mr. E. Hall). Spores scarcely exceeding the bilocular stage in the 
Alabama lichen ; but becoming quadrilocular in that from the island of 
Cuba (Wright Idch. Cub. n. 4). Habit of the plant entirely congruous 
with that of C. pycnocarpum, and (7. c^rtaspis; and the spores appear to 

eonfli-m the affinity. 6. G. microphyUum, Aoh. Elm bark, Weymouth, 

Massachusetts, (Mr. Willey). Illinois (Mr. HaU). The minuteness of the 
thallus makes its real type less easily discoverable ; I incline however to 
regard this as closely approximating, in both European and American 
specimens, to the type exhibited in G. callibotrys, especially aa shown in 
C. verrudforme. The plant is thus also brought into near relation (as 
indicated by Schterer) to G. eonglomeratum; while its disthictly muriform 
spores suggest at once the not whoUy dissimilar ones of C. vemtculosum, 

above noticed. 7, 0. callibotrys, Tuck, in Hit. ad eel. Nyl., & Obs. 

Lich. I. c. 5, p. 386. Fere 0. coccopJiylloides, Nyl. Prodr. Nov. Gran. p. 
1 ? Tranks, South Carolina (Mr. Eavenel). I have noted in the descrip- 
tion of this species that the at first curiously squared spores become at 
length ellipsoid or even oblong-elUpsoid, and either regularly qnadrilocu- 
lar, or the spore-cells finally divided (sub -muriform). Together with 0. 
coccc^liyllum and C. verrudforme, Nyl., and G. quadratum, Labra, the 
present constitutes a natural cluster, or species sens, lat., the evolution of 
the thallus in the best-developed members of which connects it with C. 

pycnocarpum, and no less with G. aggregatum, &c. 8. G. verruci- 

forme, Nyl. On Bed Cedar, Weymouth, and New Bedford, Massachusetts 
(Mr. Wniey). Quite inferior, m its almost orustaceous thallus, to Schter. 
n. 416, which is the type of G. mmtciforme, and appraaohing rather to 
G. quadratum, Lahm, as that is described; but the distinctness of the 
latter is scarcely yet made out. According to Mr. Willey's observations, 
the sqnared spores become finally ellipsoid, and regularly quadrilocular, 

as in the last species, 9. G. leptalmm. Tuck. Obs. Idch. 1. c. C, p. 263. 

Trunts ; New England to Virginia. New York (Mr. Eusseil), South 
Carehna (Mr. Eavenel). Alabama (Mr. Peters). Louisiana (Hale). And 
collected also, by Mr. Wright, in the island of Cuba, and in Japan. The 
cluster to which this belongs is represented in Europe by C. aggregatum, 
Nyl., and in intertropical America by 0. implicatiim, Nyl. (Herb. v. d. 
Bosch. CoU. Lindig. n. 749. Orizaba, Mexico, Dr. Mohr) and C. gkiucoph- 
tJtalmum, Nyl. ( Coll. Lindig. u. 813) and is associable, by its peculiar habit 
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of tliallue, as exemplified especially in C. aggregatum, with 0. caUiliotrys, 
TEck., and C. coceophylloides, NyL ; however marked may well, at flist, 
appear the difference ia the spores. The real signifloanoe of the group 
represented by C. caUibotri/s ia not however to he got from depauperate 
exhibitions of it {G. quadratum, Lahm) or from anything less than a 
complete view of its spore-history. Nor is it, we will venture to say, 
other than likely that the elongation of the spore in C. aggregatum, &c., 
repreaonts only an extreme, to he explained hereafter, in the course of 
discovery, by the mediation of forma with much shorter spores s esaetly 
as iu C flaccidwM. In that case it ia poaaible that the present elueter 

shall prove in fact too ueai- to the oue immediately preceding, 10. C. 

microptycMum, Tuck. Lich. Calif, p. 35. Trunks of Elm, Chestnut, and 
other trees; New England. Belated by the sporaa to C. leptaleum, but 
the thallus is widely diverse, and looks rather towards the next. — 
11. C fiaccidum, Aeh. G-ranitic rocks, andalsoon trunks, common in the 
north, and in the mountains southward, to Virginia. In the Carolinas, 
infertile (Mr. RaveQel), The spores, in Eiu-opean specimens of this 
species (as in Schmr. 413, 414, and Moug. & Neetl. 1059, and as figured by 
Hepp, 651) are very commonly ovoid, and offer little to distinguish them 
from conditions of the type in Gollema proper; especially when, as I 
observe in Zw. exs. 166, this ovoid spore clearly hetrays a wmo to become 
murifonn-plurilocular. And this sufQciently explains Nylander's relega- 
tion of C. fiacciclum (Syn.) to the neighbourhood of G.ftmmm; and his 
more recent dei^al (lAch. Scand.) of any appreciahle diversity hetwoen 
the spores of these two hcbens. But if the Uchen-group before ua be 
indeed so far determinable as a " CoUema," it is none the le^ certain that 
its ulterior development ia that of " SynecluMastus; " or that the alleged 
spore- difference, upon which it has been songht to construct even a gener- 
ieal distinction, disappears thus entirely within the circuit of modifica- 
tions of a single species. The gradual evolution of the ovoid into long 
fiieiform spores is sufQciently exhibited even by the European specimens, 
and the contrast between Eepp's flgm-e aheady cited and that of Massa- 
longo (Mem. n. 109) seems in fact greater than the measurements 
express : In our lichen however the elongation of the spore is commonly 
much more pronounced than in Maesalongo's; and we cease finally to 
find any criterion of distinction, ia this regard, from G. mgrescens. The 
latter is indeed closely approached, in all respects, by some of our tree- 
forms of the present; and the two species belong clearly to one and the 

same cluster. Of the plants referred to G. (^breviatum, Am.,1. c, 

the writer possesses only Schter. 413, 414, which have not afi'orded to hun 
any sufficient differences from Zw, 166, or from C. fla&Admn. Bat even 
the perplexing spores figured by Arnold (1. c. t. 4, n. 77S(}) are no more 
difficult to admit (compare the same writer's n. 74) as an element of G. 
flacddum, than that lichens so geuerally similar as those just eited, of 
Schairer and v. Zwackh, should not at any rate "be members of one and 
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the same specific group. la the atseoce of moat of the cited speciineus 
of C. abbreviatum, no furtlier remark can here be ventured on the 
asserted strECtural discrepancy between it and C. flacddum, than that 
there seems to bo a considerable diversity, In those species of the section 
before ne in which the cortical layer has been observed to be cellular, in 
the distinctness with which this is exhibited. It is possible then that in 
this respect as well, the present snnall bat in all respects distinguished 
cluster, shall prove to illustrate the entire resolution of " Synechoblas'us." 

12. C. nigrescens (Hnds.) Ach. Trunks, Northern and middle 

states to Virginia. South Carolina (Mr. Eavenel). Illinois (E. Hall). 
California (Bolander). Var. leiKOpepla ia a smaller lichen, with white 
prainose apothecia, and rather longer spores, in which last respect only 
it differs from v. Uucocarpa, Bablngt., of Tasmania; and both may well 
he compared with the Spanish y. cmsia, Ach. It (v. leucopepla) is com- 
mon at the South, from South Carolina, (Mr. Eavenel) to Lousiana (Hale) 
and Texas (Mr. Wright) and has even occurred on the south shore of 

Massachusetts (Mr. Wihey). More distinct from the type of the species 

ie the mpieoline sub-sp., C. ryssoleum, Tuck. Lich. CaJif. p. 34, growing 
on granitic rods from New England to Virghila (Tuckennan) in New 
York and New Jersey (Mr, Austin) and in the mountains of North Caro- 
hna (Mr. Curtis) the ovoid or at length cjmbiform spores of which 
(IS^T™"™- , but reaching 32"°™"- long) contrast with the long-fusiform ones 
(46-57'™™- , but reaching 70™™' long) of the bark-lichen, exactly as we 
have seen above in the analogous spore-histoiy of G. fiaeddum. 

Sect. 3, — EUCOLLEITA. 

13. C. cocc^lwrum. Tuck. 06s. lAcJi. 1. c, 5, p. 385. On tlie earth ; 
VaUey of the Rio Grande, Texas (Mr, Wright). Oakland, California 
(Mr. Bolander). Spores (cow hiscoetifonn, and constricted at the middle) 
never exceeding the bilooular stage ; 11-18™™- loi^, and 7_9™™- broad. 
The liabit is quite that of species associable with C. pulposmrt; and the 
spores (now comparable, except in size, -with those of Buellia atroalba) 
offer nothing to disUnguish them from decolorate expressions of the 

coloured type. 14. C. Texarnvm, Tuck. Suppl. 2, 1. c. 23, p. 300. 

Bark of trees iu the valley of the W^ Qvo/nde, and on the earth in the 
prairies of the BkmBO, Texas (Mr. Wright). On calcareous earth, 
Alabama (Mr. Peters). Spores ovoid- elhpsoid, rarely constricted at the 
middle, not exceeding the bilocular stage; 9-15™™- long, and s-S"""™- 
broad. Close to G. pulposum, audit may betoo close; but thenarrowed, 
radiant lobes of the described lichen are rather comparable with those 
of G. laeimatitm, Nyl., and C. ct/rtaspis; and si^geet as well the Irish G. 
imtUiparUtum, Sm. The relation of the little group of European lichens 
(G. stpgiwn (SciiEBr. pr, p.) C. Laweri, Flot., Synedmbl. MuUeri, Hepp) 
now associated, with the species last named, under SpnechoUastus, by 
authors, to EiicoUetna and C. multifldum, is not tmlike that of the present 
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to C. pulposum. 15. C.pulposum {Bernh.). OEtbeeartb. Including 

liore a variety of fonns, more or less clearly associable together, but the 
limitB of which are uneertain. One of these, distiuguishahle by its 
commonly concave apothecia, the margin of which is more or less 
granulate-irregular, seems hardly diverse from C. criepum, Nyl. (Fellm. 
LicJi. Arct. n. 7) and has occurred in Cauada (Mr. Drummond) Massa- 
chnsetts (Mr. Willey) Vermont (Mr. Proat) and New York (Dr. Sartwell). 
— —But, here at least, this lichen approaches very closely to another, — 
C. tenax (Sw.) Ach., especially notable for the mariied development of 
the thallue; oeciuring, in calcareous soils, in Pennsylvania (Muhl.), Ohio 

(Leequereus) and New York. And there is still another, lU-eompara- 

ble with either of the two preceding, and differenced, by the diaappear- 
ance of the thallus, the attenuated margina of the rather large apothecia, 
and the more numerous longitudinal series of cella in the spores, which 
agrees ao well both with the charaoter and with Swedish specimens {Herb. 
Torssell) of C. Umosum, Ach., Nyl., that it may perhaps be referred to 
it. It has been found as yet only on the prahie-lands of Illinois (Mr. Hall). 

16. C. melemum, Ach. On calcareous rocks. Greenland, J. Vahl. 

(Th. Pr. Lich. Arct. p. 277.) 17. C. ixristatellmn, Tuck. Lich. Calif, p. 

29. On the earth, in gravelly soils, New Mexico (Mr. Peodler). Califor- 
nia (Mr. Bolander), 18. G.fitrvum, Ach,, Nyl. On calcareous rooks, 

New York, and Maryland. And the same, probably, from Vermont (Mr. 
Russell) and Canada East, With the aapect of C. flaccidum, and very 
near to it. I have seen but one fertile specimen (Trenton Falls) the 
elhpsoid,matiform spores of which i^eed exactly with those of European 
specimens (Refrb, Ploerk. Serh. Fr.) aod with the description of Nylander. 
19. C. groMosum (Wulf.) Sehser. Ohio? A single specimen, unfor- 
tunately infertile, of this well-marked lichen, occurred to mo in the 
herbarium of Mr. Lesquereus, where it was associated with lichens of 
Ohio i and sunilar, also infertile specimens were found on rocks, in Ilhnois, 
by Mr. Hall. The plant is found in Europe on rocks, especially calca- 

reoos; andvery rarely also on trees. It is closely akin to G.furvum. 

20. C. pastulatmn, Ach. On mosses; Pennsylvania (Muhl.). On calca- 
reous rocka ; Alabama (Mr. Peters). Well-marked by the minute apothe- 
cia, and no less in habit. In the latter respect however it is not unpossi- 
ble to detect some points of agreement, especiaUy in the lobation, with 

states of the last. 31. C. stmoph^Uttm, Nyl. (North America, Drum- 

moud) is compared with G. pustulatum, with which it is described as 
agreeing in its ' sufdciently small ' and concave apothecia ; buFis unknown 
tome. 

SXT. — LBPTOGIDK, Fr., N"yi. 

Lcptogium, Fr. S. 0. V. p. 235. Nyl. Prodr. p. 24, mas. p. : Syn. p. 118. 
mas. p., t. 2, f, 6-7, t. 4, f. 10-17; Licli. Scand. p. 32, max. p. Colle- 
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matis spp., Hoffm. D. Fl. 2, p. 98. Aeh. L. U-; Syn. p. 308. Er.fihw. 
Syst. ; et in FI. Bras. p. 231. F^e Essat et Suppl, Schasr. Eeuih. 
Parmeliie spp,, Aeh. Meth. Mey. Entwicfc. SohEsr. Spicil, p. 511. 
ParmelifB spp., et PateUarite spp., Wallr. Fl. Crjpt. Geim. Lepto- 
ginm, et Collematis ap., Fr, Fl. Scan, p. 293; Siimm. Veg. Scand. p. 
122. Tuck. Syn. N. Eng. Leptogium, Mallotium, et Stephaaoplioms, 
Flot. Mont. Aperp. Morph, Collematis spp., Leptogium, Polyscliid- 
i iim , et Mallotimn, Mass. Mem. pp. 83-5, 86. Mallotium, Leptogium, 
et Polysebidium, Koerb. Syst. p. 417. Mudd. Man. Brit. Lioh. p. 44. 
Krempelh. Licti. Bay, p. 97. Miill. Prtneipes de Claasif. p. 82. Lep- 
togium et Polyschidinm, Ana. Catal. Sondi'. p. 5. Tli. Fr. Licli, Arct. 
p. 282. Stizenti. Beitr. 1. e. p. 144. 

Stnicturam desoripserant Tulasne, Mem. pp. 30, 46, 178, t. 6, f, 
10-12; Schwendener, TJntevsucli. 1. c. 3, p. 153, 4, p. 183, t. 23, f. 1, 2. 

Apothecia subscutellEeformia, lecanoiina 1. pseudo-biatoviua. 
SpoKe oYoideo-ellipsoidea, 1, simplices, 1. dein fuaiformi-elongafee 
bi-pluriloculares, 1. ssepissime muriformi-pluriloeularea, subincolores. 
Spennatia' oblonga ; sterigmatibus articulatis. Thallus foliaceus aut 
rariuafruticulosus; strato corticali dlstincto ; collogonidiis SEepissime 
monilifornu-coueatenatis ; filamenfcis medullaribus conapicuis lasts. 
Medulla uimc parenebymatlca. 

If the EucoUemei may be considered as ascending from certain crusta- 
ceoaa types, in themselves uot always distinguishable without difficulty 
from others which descend from Ptmnaria, it is scarcely less cleai' that 
the extreme of development of Collemeine vegetation now before us 
I'overts also to the same higber group ; and displays thus the same affin- 
ity wbioh was recognizable iu its beginnlugs. The approaches are indeed 
mutual ; nor does it appear to be necessary, at tbis place, to more than 
refer again to the significant examples already elsewhere cited. Pmrna- 
ria Iwricla, outcome only of a series of structural modifications all looliing 
the same way, may be said, in short, to exhibit a satisfactory transition 
to Collemeine structure in a plant still inseparable from Parmeliacei; 
and CoUetna hyrs^mn^ whether we take it for an imperfect Leptogium, or 
rather, with Massalongo, for a sufficiently chaiaeterized intermediate 
type (Physma, Mass.) approaches Fannaria similarly from the other 
dfrection. 

The whole probable number of species of L^toglwn toown, is less 
than that of CoUema, and will not perhaps, if we leave out of account 
several little known, inferior types, looking towards the next preceding 
femily, much exceed thfrty. Although the larger part of what has been 
described belongs to the colder regions of the earth, almost aU the finest 
examples of the genus are intertropical. We possess, here, as yet about 
one half of the whole, and the number will not improbably be increased. 
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as well by the detennioation of aome miovite forms which have so far 
escaped attentiou, at the north, as by the addition of some most interest- 
ii^g ones, known to occur ui Mexico, to our southern Flora. Addiug these 
last indeed, the North American list which follows, would emhraeo not 
far from two thirds of the best settled types of Leptogium. 

Sect. 1. — POLTSCHIDIPM. 

1. L. intricatulum, Nyl. Si/n. p. 135. Beech trunks in the White 
Mountains {Herb. Oakea). Apothecia unknown; but the plant appears 
to be asaociable with the next. Collogonidia finally occurring in strings 

of three or four. 2. L. dendriscvm, Nyl. ^jn. p. 135. Branches of 

slirubs, Florida (Herb. E. Michener). Agrees generally with the lieheu 
found in the island of Cuba (Mr. Wright) but the specimen is without 

fruit. 3. L, mtiscicola (Sw.) Pr, Eoeks, among mosses, in mouutaiu- 

oua and alpine districts. White Mountains. Brattlehorougli, Vermont 
(Mr. Froat). Coast of California, and in the To Semite valley (Mi'. 
Bolauder). Islands of Behring'a Straits (Mr. Wright). 

Sect. 2.— Lathageiitm. 

4. i. alhociliatwm, Desmaz., Nyl- lAch. Scand. p. 35. FolpscMdmm 
c^trarioides, Anz. Catal. Sondr. p. 7, & lAcii. Lcmgohard. n, 13. L. Uu- 
cothrix. Tuck, in Utt. Rocks, among mosses, Mendocino connty, and in 
the Yo Semite valley, California, (Mr, Bolauder.) The regular, appressed 
fronds, one and a half to two inches in diameter, are not well comparable 
with the reduced, musoiooline condition described and published by Anzi; 
but the agreement of the two plants in anatomical structure, as in all 
observed, essential features, is perfect. Apothecia of the European lichen 
not seen ; those of the American are very commonly more or less ciliate, 
like the thallus; especially when young. Though growing here, as in 
Europe, In society with £. muscicola, the species has little enough, in 
either form, to associate it with that plant, beside ita oblong-elhpsoid, or 
cymbiform, bilocular spores. As compared with the only published 
measurement of the foreign lichen (Anz. (, c.) the spores of ours are 

rather larger; measuring ^l^^nmm. We have found the distinction 

of a section Lathagrium [SymcIioblaMus, Auct.) sufficiently difficult in 
CoUema; it is interesting however that the spore-anomaly upon which 
the distinction turns, recurs in Leptogium. Z. Brelnssonii, Mont, {Si/n- 
edioblastus ruginostis, Hepp) with ' fusiform-acioular, 8-12-locuJar ' spores, 
though an inhabitant of Europe, of the Canary Islands, and of Tahiti, is 
unknown as North American; but L. adpressum, Nyl. {Syn. p. 131) with 
fusiform, pluriloeular spores, is a Mexican lichen (Orizaba, F. MiiUer in 
Kyi. 1.0. Dr. Mohr!). 

Sect. 3. — EuLEPTOGinx. 

5. L. siMUc, Nyl. On the earth. New England (C. Wright, H. 
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Willey). New Jersey (C. F. Austin). OMo (Lea). Illinois (E. Hall). 
Islands of Behring'a Sinraits (C. Wright). Much more rarely on tnmke ; 
MassEtchusetts (H. WUIey). All our plants, the longitndinal series of 
cells in the spores of which are eommoiily six to eight, though sometimes 
scarcely exceeding four, appear to be stiictly assooiahle in a single 
species, and not to differ from Zw. exs. n. 173, both specimens of which 

are cited by Nylander ; andNyl. lAch. Fans.u. 2. L.pmiUum, 'Njl., 

and L. spongiosum, Nyl., are other minute species, as yet unknown hero. 

6. i. mimitis3imi*m, Ploerlt.; Moug. & Nestl. n. 1239; Anz. lAck. 

Lcmgohara. n. 411 ; Am. Fragm. in Flora, 1867, p. 121, t. 1, f. 10-16. 
On the earth, HUnois, E. Hall. I cannot but keep this apart. Spores 
^imnm.; tbo longltudlnal series of spore-cells four to five. Thallus 
much more developed than in L. subtile, and rather approaching that of 

the nest species, with which Nylander has united i. minutissimum. 

7. L. lacerum (Sw.) Fr. Rocks, common. Canada (A. T. Drummond). 
New England {J. L. Euasell). New York to Maryland. Ohio (Lea). A 
much dissected form (v. lophcBum) is not rare, and one with teret« branch- 
lets (v. l)olaclmim, Schser. t but the same with Uck. Melv. n. 407, dextr., 

in my copy) oecm'S. 8. L. scotimtm (Ach.) Fr. On rocks. Auburn, 

and in the To Semite valley, California (H. N. Bolander). The group of 
lichens referred here is readily distinguished from L. lacerum by the 
dai-ker coloration, and in part also by entire, or only notched lobes. The 
range of variation, though to a considerable extent similar to that indi- 
cated hy my European specimens, is however greater, and ends in nar- 
rowed forms comparable only with the var. loph^wm of the next prece- 
ding species. But even these forms are at least suggested by some 
European ones (CoU. scotinvm, Sauter in Iierh. Erempelh.) and the widest 
state of our plant (v. platynum) may be said to differ from such condi- 
tions as NyL Lich. Paris, n. 101, much as the Californiau L. albocUiatum 
from the cited European; or as L. tremelloidesY. amvrewm from the v. 
cyanescens, and v. minus. Spores of the Califomian lichen ^mmm,, 
agreeing in aU respects with those of the foreign plant; which, like L. 
albocUiatum, and the species immediately following, is not known to be 

elsewhere exhibited in North America. 9. L. palmatum (Hnds.) 

Mont. Kocks; coast of California (Menzies; H. N. Bolander). North 
West coast, 49° N. lat. (Dr. Lyali). Spores g^mm.; the longitudinal 
series of spore-cells oftener ten. The species is evidently akin to the 

next preceding. 10. L. Apalachense (Tuck.) Nyl. Si/n. p. 133. Col- 

lema. Tuck. Suppl. 2, 1. c. 200. Calcareous rocks, Alabama (T. M. 
Peters). On similar rocks in Missouri (E. Hall). Cortex ill-developed ; 
and the hchenis in all respects quite isolated as respects American 
species, but is well compared by Nylander with the European X. 
Schraderi. ——11. L. dactglmum, Tackorm. Obs. lAch. 1. c. 4, p. 393. 
Nyl. Syn. 1, p. 123. Rocks (calcareous schist) Brattleborough, Vermont 
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(C. C. Frost). Limo-roeks in Missouri (E. Hall). Sufficiently remote 
from typical conditiona of L. TremeUoides; but it3 cliaracters are much 
the same with thoee of plants perhaps not easily to be kept apart from L. 
TremelloiAes, v. rrderophyllum. Collogonidia mostly solitary ami scat- 
tered without order in L. daetyUnum; but tliey also occur in short strings 

of three to six. 12. L. crenatellum, Tuokerm. Suppl. 2, 1. c. p. 200. 

Trunks, Vermont (C. C. Froat). Spores '^mmm., always in fours in the 

thekes; the lohgitudmal series of spore-cells four. 13. L. pulcMlum 

(Ach.) Nyl. S't/n. p. I2a CoUema corticola, Tayl. Leptogium, Tack, iu 
Lea CataJ. Ohio. Trunks, and rocks. New England, and southward to 
Virghiia, common. Ohio, (Lea). Mountains of Carolina and Georgia 
{H. W. EaTenel). Alabama (T. M. Peters). Texas (C. Wiight). Ill- 
described, and sarpridugly compared with CoUema pustulatum and C. 
nigrescens, with the latter of which it is placed, in his sect. Lathagrium, 
by Aehariua. X. cimiciodorwm, Mass. (Anz. Lich. Vemt. n. 14. Herb. 
Krempelh. Rabenh. lAch. Eur. n. 762) scarcely differs in any respect 
from the American lichen ; which is certainly close also to the nest species. 
Spores of L. pulclieUum ^mmm.; the longitudinal series of spore-cells 

oftener sis. 14. i. TremeUmdes (L. fll.) Fr. Eocka and Trunks. 

With the species last preceding we enter the at length extraordmarily 
modified group which has ita centre in the tropics. The present is how- 
ever by no means confined to the warmer regions of the earth ; extend- 
ing, in less perfect forms, very far northward, and reduced at length, 
here, to conditions scarcely at all recognizable. At the extreme south 
(Alabama, J. F.Beaumont; Mississippi, Veiteh) smooth, wider-Iobed forms 
occur, best comparable with v. oiswrawwi (Sw.) though rather inferior in 
size and colour; and even, as ws come north, at length (South Carohna, 
H. W. Eavenel) sparingly isidiophorous. In Louslana (Hale) the passage 
of V. asureum into v. foveolatum (L^togium, Nyl.) appears also to be 
repreaented. At the north (New England and middle states, as in 
Europe) a smaller and less regolarly-lobed, often comphcate form, beset 
more or less, or at length quite covered with iaidioid branchlets — v. 
ci/amscens, Ach., prevails; and this occurs also at the south (Louiaiana, 
Hale). Much more diflcult are the reduced forms — v. mwrophyUum (E- 
jufdperinum, Tuck. Suppl, 3, !. c. p. 300) occurring on rocks and upon the 
earth, in New England and New York ; in Teuuesaee (H. W. Eavenel) 
and in Texas (C. Wright) the very near relation of which even to L. 
mimttissimum becomes finally (Illinoia, E. Hall) almost conceivable, and 
toZ.itoifytoMm, Tuck., certainly probable. In the larger, tropical forms 
of this speoies (v. asureum) the spores are often also larger than in the 
northern Uchen, and reach in the v. foveolatum (Venezuela, Fendler) even 
^imnm., as tho longltudiual series of spore-cells are increased to eight 
and ten ; but these figures, like the thalline characters of tho plant, illus- 
trate only an extreme of evolution, and differences not to be depended 
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on. Spores of the lichen of the United States rarely eKoeeding ^mmm,; 
the longitudinal aeries of spore-cells more commoiily four, but reachuig 
sis. Ie the var. micri^hyUum the spores are perhaps a little smaller. 

15. L. marginelliim (Sw.) Mont. Trunks; Louisiana (Hale) Alabama 
(J. P. Beaumont) Texas (E. W, Eavenel). A Cuban specimen of this 
lichen is before me, which, if we except the minute wrinkling of the 
tballos {'rides excesstvement petites,' Mont.) presents httle to distbiguisb 
it from L. TremeUoides beside the minute, marginal apothecia; and three 
of the four careful figures (Hofftn. PI. Lich. t. 37, f. 1. Sw. Lieh. Amer. 
1. 18. Mont, Fl. Cell. Cub. t. 6, f. 3) may be said to look the same way, 
and thus to confirm Nylander's reduofioD of the plant to a variety of the 
older species. But this reduction is less easy in view of other specimens 
(Wright Lich. (M. n. 7) the lobation of which — as suggested perhaps in 
the ' foWs Vmgiuseulis of Acharius, and exhibited, if I mistake not, plainly 
euoi^h by Dillenius, 1. 19, f. 32, — is irreconcilable with i. Tremelloides, 
and points, not obscurely, towards L. cJikironielnm. And, from Uiis new 
point of view, we have not only a possible explanation of the narrowed, 
elongated lobes with crisped margins of the cited form of L. margineUiim 
— a form which is in fact exactly repeated, in every important respect 
except the apothecia, in a North American condition of L. chloromelum 
—hnt can scarcely avoid associating with the former, as only a further 
development of the same hchen, the wider, scarcely oriaped, and much 
more strongly wrinkled i. cormgatulum, Nyl. (lAch. Oulf. n. 6. Lindig 
Herb. N. Gran. n. 2659). As thus understood, L. marginellum partakes 
at once of the characters of, and stands between the species last preced- 
ing and the one nest following ; differing however, for the most part, 
from the latter, scarcely otherwise than in its extraordinary fruit-oharae- 
ters. The Louisiana specimens are rather intermediate between the 
smoother, crisped form, and that exhibited in L. cormgatulum. 

16. i. chloromelum (Sw.) Nyl. Trunks and rocks. Canada (A. T. 
Drummond). New England (Porter, fee.) common, and southward to 
Virgmia. South Carolhia (H. W. Ravenel). Alabama (T, M. Peters). 
Louisiana (Hale). Texas {C. Wright). The specimen figured by Swartz 
{lAch. Amer. 1. 18) may be taken to explain the imperiectness of Achar- 
ius's description of this Hchen, which first found full appreciation in the 
hands of Montague (PI. Cell. Cuba, p. 109, t. 6, f. 1) though the latter 
afterwards confused it, in part, with bis L. BreMssonii. It is well exhib- 
ited in Wright Lich. Cub. n. 8 ; and the same plant is most widely diffiised 
in North America, and reaches even Canada. ToT-rust indeed the evi- 
dence of my own herbarium alone, the species should rather appear a 
northern one, penetrating tropical regions, than the contrary. It is at 
any rate more difficult to discriminate the intertropical plant, lost as it 
soon is iu perplexing relations to L. pJi/yUocarpum, (comp. Lindig Herh. 
N. Cr<m. n, 3660, & n. 43, Coll. 2^") L. Javanicum, &c. This apparent 
confusion with what are assumed to be distinct species extends also to 
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the North Americaa hchen ; both L. phyllocarpum and L. buUaium beiug 
Mezican plants (Nyl.) and the former at least most closely approached by 
some of the Texan spectmens of the present; as others exhibit a thallue 
not appreciably diatingoishable from that of the original L. Javanicum. 
—17. L. Stt/rgessii (Lightf) Mont. Trunks, White Moimtains, 
Also in Maine (Herb. Oakes). Spores apicuiate, irregularly muriform- 
multilocdar, more or less fiiscescent, ^mmm. Cortex veiy coarsely cellu- 
lose.— L. mjkxum, Nyl., inhabiting South America fh)m Venezuela, 
to Bolivia 1 was originally observed in Mexico, and approaches so near 
^arcte accedit,' Nyl. St/n-) to L. Bwrgessii, that one might prefer to char- 
acterize the fine Qortberu lioben as extending southward, not without 

modification, into the tropics. 18. L. myochroum (Ehrh., Sehser.). 

Trunks, throughout the United States, except the Pacific coast, infertile. 
Bocky Mountains, fertile; and Arctic America (Herb. Hook.) Grreenland 
(Tahl m Th. Fr. lAch. Arct.) Islands of Behriag's Straits (C. Wright). By 
uniting, as constituents of the same section (MaUotiwm) L. Bwrgessii with 
the species nowimmediately before us, Acharius may be said to have brought 
together what are on several accounts the most remarkable members of 
the present genus, and to have precluded as well the later elevation of the 
section to generical rank : the lichen first named being at once associable 
with L. myochromn, and yet not dissociable from L. TremelMdes, It is 
impossible not to recognize the affinity of L. resMpJwaws, Nyl. (Mandon 
PI. Boliv. n: 1715) on the one hand to L. Memiesii of the same collec- 
tion, and so to i. myochrowm; as on the other to L. inflexum, Nyl. (Man- 
don I. c. n. 1721) and so to i. Bwrgessii. ' 

The difficulties found in the way of a satisfactory determination of Z. 
myochroum (Ehrh. 1785) as occurring throi^out the North American 
continent, led to an examination of ail the material at hand, immediately 
illustrative of this species ; and the results of this examination will now 
be set down, with only the preliminary remark, that as I have accepted 
Schferer's view, so far as it extended, of the limitation of the species, I 
follow him also in adopting for it what is withont doubt the oldest name. 
Nylander's exhaustive characterization (Sgn. p. 137) of L. satv/rninum 

' In this view it will mot Iw Burprieing if tlie Soutli Amerioan MalloUa, siioulil 
illuetrate each other. It is the estraordinary difference of L. reswginans, in other 
respects closely resembling L. Memsiesii, that the apotiiecia ate produced (so far 
as appears, only) on tlie under side of the tijallus, and contlitioned therefore by the 
nap which covers that side; and the Bolivian specimens of L infleaum shew tliat 
iu this nolile, Eouthern exhibition of an ostreme northera tjpe, the nap is not 
rweiy visible on both surfaces, and that apothecia in theii normal position raiy 
exhihit a similar conditioning by a so to say foreign element, as if they ivere 
below; there being in 6uit, so far, no difference iu the sides This extension o! 
the cortical oeila into fibrils, above, is observable also in other specmiena of L 
infiexum (Tenesaela, Fendler) and is sometimes rather conspicuous in the. Worth 
American i. myoohrowm, as it is not whoUy wanting in the European. 
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(Dicks. 1790) and L. Hildenbrandii — the latter of which, it is now said, 
is really ea titled, as the original Lichen saturnisms, Sm., 1788, to the 
name of the fonner — is, earefiilly examined, enough perhaps of itself to 
open anew the question of the (Ustinetness of these lichens; and no uu- 
importaut light ia thrown upon its solution by a similar consideration of 
his £. Menziesii. This last, a name only ('■Smith msC) as respects 
Acharius, who expressly notes it as othsi-wise unknown to him, was recog- 
nized much later, upon what authority does not appear, in a Chilian 
hohen, by Montague, and is now cited (Nyl. 1- e.) as a native of variocts 
regions of South America (Mandon Fl. Boliv. n. 1715, pro pi Lindig 
Herb. N. Gran. n. 2546 !) of the Cape of Good Hope {Herb. Ktmz.t) of 
the Himalaya (Hook. & Thoms. Herb. Ind. Or..') and of China (Nyl. 
1. e.). It will be safe probably to add to these Japan (C. Wright !) and 
Hawaii (H. Mann !) from which the common lichen of the United States 
is scarcely separable; and L. Meneiesii will come thus to stand fori. 
myochronftn or satumimum of authors, as it occurs in regions exotic to 
Europe : neither of the other two plants named above being recognized by 
Nylander except as European. But taking into aooonnt only the South 
American lichens, of the determination of which we are tolerably certain, 
it is still beforehand likely that a plant generally so similar as the New 
Granada lichen above cited, to the European, and with ho wide a range, 
should vary into forms even nearer to, if in fact separable from the latter ; 
and such seems, if I may rely on my material, to be the fact. If the 
plant now exhibits, in tropical regions, a somewhat similar exuberance to 
that which characterizes L. TremeUoides similarly conditioned, even these 
states are well comparable with more northern ones ; and fade out, as the 
atmospherical conditions change (in the Himalaya, in Japan, &c.,) into 
others quite undistinguishable; and the ' species ' comes thus at last to 
rest, so far at least as the fertile forms go, on no other definable character 
than rather larger spores; exactly as with the largest tropical states of 
L. TremelkMes as compared with inferior, especially northern ones. 

Our more common, lead-coloured North American lichen has thus been 
referred to L. Menmesit, only to pass, with it, into too near affinity with 
the European L. m^ochroum. The latter occurs however in two marked 
forms, now generally reputed species. One of these (i. saturmnmn 
(Dicks.) Nyl., is admitted (Th. Pr. LteJi. Arct.) to be common to Arctic 
America and Europe; and it is interesting that Sohserer {^it^l.) referred 
the lead-coloured American state, which he had from the Carolina moun- 
tains, to the other — his var. sciturmna — which is L. HUdenhrandii 
(Grarov.) Nyl- What then, we have next to ask, is the probable value of 
this discrimination? The question might hardly suggest itaelf to North 
American liehenists, who, if they followed Schasrer in recognizing a 
southern form of the species, would probably not differ from him in 
assigning to it a merely subordinate rank. But such judgment ia worth 
little without revision from a point of view which shall also include 



ibyGoogle 



(101) 

Europe; und there the enquiry is lesa simple. At first view indeed the 
contrast between 1) the northern, oharacteriatically blaok-greenish state, 
only velvety beneath, and commonly sterile (Moug. & Nestl. Vog. n. 454, 
a, b. Fr. Suec. o, 299. Schfer. Heh>. n. 434,500. Ana. Langobard. n. 
293) which represents L. saturnimim, and 3) the southern, rufous-glauoous 
condition, ruguloso above, and fleecy beneath, Euid commonly fertile 
(Moug. & Nestl. □. 454, e, d. Schleioh. exs. Schfer. n. 423. Mass. Ital. 
n. 28. Herb, Krempelh. Anz. Ital. Sup. n. 2) which stands for L. Hilden- 
bra/ndii, is so considerable, that we cannot wonder that modern writers 
have agreed in elevating what served only as a subordinate difference in 
the older lichenographers into specific diversity : yet a closer examina- 
tion shall not improbably result in invalidating every character upon 
which this diversity is predicated. As respects colour, though the differ- 
ence noted is clearly appreciable, finding recognition in Koerber, aa possi- 
bly also, to some extent, eonditionhig judgments where it is not expressly 
recognized, little stress is laid upon it by most authors, and neither 
Acharius, Schsrer, nor Nylander, take it at all into account. The fact 
undoabtedly is that in each form, and in L. Mensksii as well, we have a 
paler, more or less lead-coloured condition, becomtng darker, and ulti- 
mately blackening; something however of the difference between brown- 
ish and reddish is certainly suggested by what is perhaps the best colora- 
tion of the two European hchens, and is to be traced also in that of 
the Himalaya, passing there, before blackening, into a fine purplish. I 
observe it here, only in specimens from New Mexico (Fendler). Conced- 
ing then, for what it may be worth, soeh degree of variation in this 
respect between the northern and the southern lichens, we pass to the con- 
spicuous corrugation of the upper side in L. Hildenbrwndii, of which also 
there is no trace in L. satv/rninvm; and here too the same high authori- 
ties agree in an adverse opinion. The distinction, unnoticed by Acharius, 
is given up by Nylander, in \m L. Menziesii, — the Bolivian specimens 
determined by him having a wrinkled surface and the New Granada ones 
being smooth,— and in this he only concurs with Sehserer's judgment of 
the corresponding European states ; a judgment since corroborated by 
that of Arnold, to be cited below. It is, as the case is conditioned, quite 
unlikely that the character should really be worth more in Europe, than 
out of Europe. As respects my North American specimens, traces of 
wrinkling only appear in an Alabama lichen (T. M. Peters) and in the 
cited one from New Mexico; both might possibly be referred, as ill-con- 
ditioned states, to L. Sildenbrandii; the latter of them te yet, at the 
same time, scarcely to be distinguished from one of the Himalaya plants, 
referable, it should seem, to L. Menmesii. It only ri 
various development of the nap of the under s 
discriminate a velvety {brevissime tomentosa) condition from a fleecy one 
.{'flbriUose rhieinosa') and this difference again \b well taken. As how- 
ever the tomentum tends always to, pass into rhisinie at the base of the 
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lobes {'lantfgine tenmssima subtomentosi et versus basin flbrilUs parvis 
obsiti,' Ach. L. U.) and the part whicli remains velvety as compared with- 
that which has become fleecy is now greatly reduced, it is evident that 
the distinction may well be expected nltunately to disappear in transitional 
forms; and such I regard a speoimen before me, from Floerke's herbarium, 
of his CoR. scUurmmmt jS tomentosum; and, no less, L. saturmnwm, A, 
sterUe of Anz. lAch. Lamgobard. n. 9. Neither of these has the wrinkled 
upper surface of L. SUdmbrandii, but Arnold {lAch. Fragm. 1. c.) has 
referred the Italian hchen to the latter. The common plant of the United 
States belongs without doubt to this intermediate state, associated by 
Sehterer and Arnold with what has been called L. SiUlenbrandU, and by 
Anzi with L. satuminum (Itiefcs.) and I refer to it also the cited Hchena 
from Hawaii, and Japan, as, in part, those of the Himalaya. Only the 
specimens from the Rocky Mountains, and those from Arotio America, 
exhibit, with entire satlsfaotoriness, the velvety nap of the more northern 
plant; it is still not improbable that this condition of the under side 
may recur here in southern, and otherwise modified specunens; as it cer- 
tainly does, in great perfection, in an elegantly lead-coloured, fertile lichen 
from Sardinia (Herb. Duby). 

These notes will perhaps afford some satisfactory justification of the 
enlarged view of this species which I have been led to prefer. There are 
cert^nly reasons why even attempts at such larger judgments are moat 
desirable, 

XSVI. — HYDKOTHTEIA, Kussell. 

Eussell in Proceed. Esses lost. 1, p. 16 
Stizenb. Beitr. 1. c. p. 144. Leptogii sj 
Lich. ex8. n. 150. 

Apothecia pseudo-biatorina. SporfB lusiformes, qiiadriloculares, 
incolores. Thallus foliacens, etrato cortical! distincto; gonimo » 
coUogonidiis moniliformi-subconcatenatis; filamentis medullaribus 
: subtus 7 



In this type, remarkable alike in its characters and its habitat, Gollema, 
Ach. , which we found to reach its extreme of development in the Leptogia 
of more recent authors, may be said now to revert evidently towards 
Pannaria, and even FeUigera. With the general aspect of Leptogium 
proper, and so far less separable therefore, it should seem, than the 
Sticta-Ske MaUotia, Hydrothyria offers, at last, what is unquestionably a 
heteromerons thaJlus; and may thus be regarded as completing the evi- 
dence that CoUemeine structure is, in the final analysis, inseparable widely 
from Pannarieine. The lax filaments, intermingled with ^nidial chains, 
which represent the much confused gontmous and medullary layers in 
Leptogium mgochroum, give place hero to a compact medullary tissue, 
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comparable, except in the size of the filaments, to that of Fammria 
molyMisa, and Peltigera; anfl the gouldia, lees prone to the moniliform 
developmeEt, are rather crowded hack hito a trae gonimous layer. But 
unlike Feltigera, with which the uerres or veina of the under side, — 
bundles, in both oases, of the medullary filameuta, — so curiously associate 
it, the cortical stratum of Sydrothyria is for lihe moat part continuous ; 
and, in this respect, as in the not uncommon extension of this cortex, 
below, into a delicate pubescence, the plant may obviously be compared 
also with Nephroma. It is at the same time to be obserred that there is 
nothing in the structure above described to exclude our plant from 
Zeptogium bejoud the veins of the under side ; and it Is in fact, in most 
other Btmctaral features, well-comparable with-L. dIbo-cUiatum, Desmaz., 
to the neighTDonrhood of whicli, it should, as a Leptogium, be referable. 

S. venosa, Euss. 1. c. (L^togittm fontanum, Euss. m Ittt. olim. 
Tuckerm. lAch. exs. u. 150 (1857). EydrotJiyria, Nyl. 1. o.) grows upon 
stones, under water, and fruiting in this situation, in mountiuu brooks of 
Termont and New Hampshire (Eussell) in Connecticut (Prof. D. C. Eaton) 
in New Jersey (C. F. Austin) and " in great abundance, on small pebbles, 
at the bottom of a clear brook," at Big Trees, Mariposa, California (alt. 
6500 ft.) (H. N. Bolander) . Spermogones have not been observed. 



Fam. 6. — LECANOEEI. 

Thallus crustaceua, ant efflguratus aut rarissime papilloso-ramu- 
losus aut unifonnis, matrici aduatus, hypothatlo diinlQuto'l. minus 
conspicuo. 

Indications of au atypical dissolution of tiie foUaoeous into a more or 
less crust-like thallus have met us already in TlietoscMstes, and Physcia, 
and have proved as instructive as remarkable in Pannaria, but the pres- 
ent family is typically crustaceous; and, however now rivalling, or even 
approaching foliaceous types in its highest expressions, the difference of 
texture is not easily mistakable, and is evident also in the few fruticulose 
forms. So conspicuous indeed is, on the whole, the contrast between the 
effigurate SqmmarirB and Placodia of authors, and Lecanora proper, 
that the former, though differing in nothing but their lobatiou from the 
nearest allied granulose forms, have been separated geuerically by most 
recent writers— only Stizeaberger returning here to the simpler concep- 
tion of Acharius. 

But marked as is the exhibition, in Leca/norei, of the reduction — car- 
ried finally to the utmost possible degree — of the Parmeliaoeous thallus, 
the loas is more than made up by the variety and complexity of the fruit. 
This complexity has perhaps its typical maximum in Pertusaria ; which 
passes yet, on the one hand, with scarcely a break into Lecanora, while 
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serviug, on the other, to render clearer the connesion of still more widely 
aberrant members of the tribe and family. 

Thus viewed, the Lecanorei fall easily into three sub-families, distiu- 
guished by well-marked differences in the fruit. In the first of these, or 
Eulecanorei, the tribal type is more or less exactly expressed by the apo- 
thecia, and the thallus also often reverts towards that of the Parmeliei, 
m that questions may arise as to the dominant affinity of certain of its 
forms, conceivable even as descending from cei'tain other foliaceous ones 
(as Plaeo&iwm from TJieloscMstes ;) and, taken by itself, the group ts not 
without its difficulties. But tliese are only varied, and fer enough from 
wanting, in our second sab-family — FertusarM — to which might even, 
at first sight, be refused a place in the tribe. The ' naked nuclei ' of 
Fertusaria are yet certainly conceivable as nucleiform bymenia, imbedded 
in the typically compound, wart-like but Parmeliaceoua apotheeinm of 
the genus ; and such explanation of this extraordinary fruit ia supported 
by the tendency of various forms to revert to lecanorine types, and finife 
what appears its complement in F. bryoniha (a Lecamora in fact in all bat 
the spores) and even (as compare the lucid description of L. tartarea v. 
pertiisarimdes, Th. Fr. lAch. Arct. p. 100) in Leeanora itself. The 
instance last-cited is by ]io means the only one in which the typical Par- 
meliaeeous apotheeium, at oue stage or other of its development, antici- 
pates or illustrates that of Fertitsaria; but it is perhaps the most 
interesting, as occurring in a group which is approached equally by 
recedent forms of the other. PertusarM then, in whatever respects 
inferior to the sub-family here immediately preceding, is superior in 
interest in the fruit ; this affording the extremest modification conceiva- 
ble of the iec«««-«-fruit, withui the clear limits of the tribal type. The 
spores of Pertusaria afford possibly another criterion of the affinity of 
the genus to Leeanora; and serve also to distinguish it from otherwise 
now nearly related forms, which are presented, in a wonderfully varied 
series of even more difficult modifications, passing finally, one might 
almost say, into Biatora and Pyrenula, \a our last sub-family— the 
UrcetAariei. 

The number of distinct forms included in the Lecanorei, as here 
taken, is very large ; embracing possibly not far from half of all compre- 
hended in the present tribe, which approaches more distantly to a not 
very dissimOar numerical relation to the whole Class. 



Sub-Fam. 1. — EULECANOKEI. 

Apothecia scutellEeformia. 

Adding the species of XJrceolaria, Ach., with simple spores, the group 
represents exactly {exceptis excipiendis) the genua Leeanora of this 



bjGooglc 



(105) 

author, and (similarly talien, ancl excliicling ia particular Urcaoiaria 
scruposa) the Parmdia sect. Placotftall/s of Fries'a latest revisioii of the 
Scandinavian Lichens. The more modem Tariations from this construc- 
tion have been determined by the microsoope ; Einodina being separated 
by its distinct type of spore from Lecamora, and Placodium from both the 
others, as well by its sporal structure (eshibiting the polar-bilocular sub- 
type) as its multi-articulate ster^mas. Lecanora, which is directly aual- 

ogous, as respects the great mass of its species, with Pannelia, affords 
the type of the sub-femily. Prom this centre, Placodium diverges, in the 
ooloiu-less series,' exactly eis Iheloschistes in the ParmeUei; and Rmodma, 
in the coloured, as PJipsda. Though strictly crustaceous, and indeed as 
i-egards the hy far greater number of forms, granulose, the group offers 
many marked instances of a tendency to revert to a higher (thalline) 
structure; but such intermediate couditious (as Squamaria & Placo- 
dittm of authors) are here less typical, and, m accordance with the Acha- 
rlan conception, as anew presented by Stizenberger, subordinated. 

SXTII. — PLACODIUM (DC.) Naeg. and Hepp. 

Naeg. & Hepp in Hepp Plecht. Eiu-., t. 2, et passim. Tuckerm. Obs. Lich. 
1. c. 6, p. 265 ; Lich. Calif, p. 18 ; Lich. Hawai. p. 4. Anz. Catal. Lich. 
Sondi. p. 39, addita Gyalolecbia, p. 33. Nyl. Lich. Scand. p. 135, 
addita Lecanora sect. A, p. 140. Stizenb. Beitr. 1. c. p. 171, addita 
Lecaniffi sect. ult. saltem pro p., ibid. Lecanora sect. Binodina pr. p., 
et sect, Placodiimi, pr. p., Ach. L. F. p. 77. Parmelia sect. 3, pr. p., 
et sect. 4, pr. p., Fr. L. E. p. 114, 161, 123. Thelosehistes pr. p.. 
Norm. CoQ. p. 16. Physcia pr. p., Kcasoha, Pulgensia, Gyalolechia, 
ra, Pyrenodesmia, CaUopisma, Candelaria pr. p., Blastenia, 
,torffl sp., et BiatoriniB sp., Mass. 0pp. varr. in loeis. 
Amphiloma, Psoromatis sp., Candelaria pr. p., CaUopisma, Blastenia, 
Biatorae sp., et Biatorina sp., Koerb. Syat. Amphiloma, G-yaloleohia, 
Eicasolia, Psoromatis sp., Candelaria pr. p., Callopisma, Pyrenodes- 
mia, Xanthocarpia, Blastenia, BiatortB sp., et Biatorinfe sp., Koerb. 
Parerg. Xanthoria pr. p., Gyalolechia, Caloplaoa, Blastenia, Biato- 
rinse sp., efe BiatOKe sp., Th. Fr. Lich. Arct. ; Gen. ; & Lich. Spitzberg.; 
in loois. Placodium, CaUopisma, Biatorinte sp., et Lecidcffi sp., Mudd 
Man. Brit. Lich. Plaoodii sp., Amphiloma, Thailoidimatis sp., Calo- 
placa, Btatorje sp., PateUarite ep., et Blastenia, Mtill. Principes de 
dassif. 

Structuram exposuerunt Tulasne, M6m. eur les Lich. p. 61, 150, 
153, 161 ; Fuisting, de nounull. apoth. p. 22, 27. 
Apotheoia subscutellfeformia, lecanorina, 1. pseudo-biatoiitia mar- 

gine 1. proprio I. composito, disco plemmciue luteo-aurantiaco. 

Spora ellipaoideje, polari-bilocularea (rarius normaJitec biloculares, 

rarissime aimplices) incolores. Spormatia oblonga I. bacillaria; 
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sttii^mitibiib t(re semper multi-articulatis. Thallus crustacens, 
aut effiguidtuf, ant rarissimo suffi-utieulosus aut uoiformis, sfepjus 
flavebcens 

The lemon coloured Flacodia make part, as Pries romarked {L. E. 
p 114) of but a amgle series, which, beginning with TMloseMstes (the 
lemon-coloured group of Parmelia-I'mhricaria, Fr.) ends with the analo- 
gous section of the (granulose) Faiellaria. But notwithstanding the many 
difBculties, noted also by Koerber (Syst. p. 110) — who, it is observable, 
distributes, at the pla«e cited, the GydlolechiiB alec among the two groups 
to which he refers almost the whole of our Flacodmm — most licheuogra- 
phers have agreed in recognizing a snfBeiently marked distinctne^ of 
texture, whioh, taken in connexion witb the whole history of the devel- 
opment of its nearest allies, refers lAclien elegoMS to the crustaceous, and 
L, parietmus to the foliaceous families. And the difference is certainly 
lesa between the two extremes of the crustaceous thallus, than between 
the highest forms of this and the foliaceous. Taken as a whole, Flaco- 
dmm, as here understood, is well-marked by the predominant coloration 
of both thallus aud apothecia; as by the tun-abaped, polar-bilocular 
spores. To the character first named there are yet some exceptions, 
which assume the rank of genera in many works. But Fprenodesmia, 
Massal., differs, as Koerber remarked, in nothing but colour from his 
Gallopisma; and the distinction is still more obviously inadequate to 
separate the American, arhoricoline F. campHAiitm and P. Floridam^m 
from the same group with the otherwise closely related F. ferrugmeitm. 
And we are thus not without plain indications, that however distinguished 
by the predominance of species of the lemon-colored series, the genus is 
by no means confined to it. The thaUine esclple is often distinct enough, 
and predicable of all the species; but it disappears, sometimes almost 
from the first in the granulose section, when the often margiuate disk 
assumes the whole aspect of Biatora. Yet we find positively no real dif- 
ference of structure between the at length pseudo-biatorine apothecia of 
P. aitranUacum {CaUqpisma, Auctt.) and the so-called biatorine ones of 

P. ferrugmatm and P. siwipispermitm {Blastema, Auctt.). There is 

in general no safer criterion ta the present group than that afforded by the 
spores. We find these varying however even in P. viieUinum to obsoletely 
bilocular, and even simple ; and the difference is only one of degree between 
such spores and those of other species, referable to GyaMecMa of authors. 
And if P. /M^fiMs, DC. {Fulffmsia, Massal.) be found, as Anzi {Catal. 
Sondr. p. 46, with which compare also Th. Fr. Idclt. Arct. p. 81) describes 
it, with aU the characters of QyaloleeMa bracteata, excepting only that 
the spores are simple, one might well incUne to assume that those of the 
Gydlolechia are as properly desoribable as sometimes shnple, and to 
restore both these most closely allied lichens, as more or less aberrant 
forms, to their ancient and natural associations. 
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Placodmm diffois from the otlier geuera of tliia sub-faiuily iu its Diulti- 
articulate sterigmas (artlirosterigmata, Nyl.) the most co]iii)lex form whicli 
this structure assumes ; poinang also, as do so mauy other features of the 
genus, towards TheloscMstes. 

The raiige of the group is decidedly oortheru : tout uot a few forms 
recur, under the suitable atmospherical conditions, in the warmer regions 
of the earUi ; and others, described principally by Nylander (in Prodr. 
Fl. N. Gran. p. 28) are confined to tropical countries. Of the forty odd 
best known species, not quite half have been found as yet to occur in 
North America; and the relative proportion of the North American to 
the European is abont the same. 

The fhitioalose exaltation of the erustaeeous thallus, though perhaps 
more remarkable than the sub-foHaceous one, has received much less 
attention. Leamora JruHctdosa, Eversm., from the Kirgnis deserts, has 
indeed long been known in the memoir in which it was illostrated, but 
epecimeuB are rare; and no other instance of the kind (if we except Le- 
ddea conglomerata and L. vesiaularis) had occurred till the discovery of 
the Californiaa Leca/mea Bolanderi. The little group is now increased 
by the addition, from the same region of North-western America, 
of two fruticnlose Flacodia. The terete and sohd thallus of these is 
as properly erustaeeous as that of the fruticulose Lecanorm, and so far 
diverse from aU fruticulose expressions of Theloschistes ; but the two 
lichens differ from each other more than do the analogous Californiaa 
conditions of Leccmora, though perhaps equally conceivable as illustra- 
tions of a single typo (Tkamnwia). P. (Thamnoma) coraUoides, Tuck- 
erm. Obs. lAch. 1. c. 6, p. 287, though distantly comparable {so far as the 
few specimens go) in its decumbent habit, as well as iu colour, with TM- 
loschistes chrysophthalmus v. flwvicans, is yet a cnistaceoos lichen ; and 
the simply bilocular spores, ehowiug no indications of an isthmus, ratter 
resemble, except that they occur only iu eights, those of F. viteUmum. 

And the afOnity of the other species to the present geni^ te still more 

unmistakable. The erect, fastigiately-branched trunks of P. cladodes, 
described at the place just cited, are densely crowded together, and their 
papiliffiform tips constitute a warted crust, with much the habit of that 
of some granuloee Lecanora, or Placodmm, and the colour of P. elegans. 
P. fulgms, DC, has occurred, in its perfect, subfohaceous condi- 
tion, on CBloareous earth, hi the bad lands of Judith, Nebraska ; as also 
on the North Platte, nearer to the Eooky Mountahis (Dr. Hayden) and m 
Montana (Mr. M. A. Brown) accompanied by the grauulose'v. bracteatmn 
of authors. The spores (of the variety) though often simple, occur also 
in variously imperfect bilocular conditions ; but I observe not wholly dis- 
similar spores in some of my foreign specimens of a; and both forms may 
perhaps well be kept together as varying states of a single, so far aberrant, 
Placodmm. A granuiose condition of this species (v. aJpinum, Th. Fr.) 
exceedingly near, as described, to the other, has occurred in Greenland 
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(J. Valil iu Th. Fr. 1. c). P. muromm (Hoffm.) DC, is by no means 

so commou with ns aa P. elegans ; aud its range of Yariation is far lesa 
known. Of calcareous states I possess ODly a graonloae, lemon-coloui-ed 
licben (Neosho river, Kansas, E. Hall) which scarcely differs from the 
very redacecl var. citrinutn, Nyl. (Mong, & Nestl. Cry^*^. n. 742) perhaps 

hereafter to he given a separate pla«e. Spores of this g^'"™™ 

P. tekhol^um, DC, is wholly unknown as North American. We have 
yet an unquestionahle member of the same stock from the lime- 
rocks of Kansas (Mr. Hall) which combines a white, areolate, finally loh- 
nlate thallns, wilJi the hahit of that of Lecanora muralis v. albo-piilver- 
ulenta, SahsBT. (Llch. Eelv. n. 334) and scarcely middling-sized, zeorine 
apothecla (0™"- 5-0"™- 9 in width) with small spores {-l^mnini.) and may 

talce the name, with whatever ultimate rank, of P. gakictc^Jit/Uum. 

P. eugprmi, Tnckerm. Siippl. 1, 1. e. p. 425, from lime-rocks in Texas (Mr. 
Wright) is a erustaceons, efQgurate hchen, not wholly unlike in habit to 
Lecanora cir<^ata, and comparable a,lso with some conditions of F. callo- 
pismwn (Ach.) Herat, from which ifc differs iu its rusty-brown colour, &e. 

^We have indications of two interesting species of the group of effig- 

urate Plaeodia with ash-coloured thallus, from Westena America. One of 
these, P- peliopli^Uvm, ' is an inhabitant of the precipices of the Tosem- 
ite valley, Califomia. The other, referable perhaps, as a depauperate 
form, to P. variaMle (Pers.) Nyl., was detected on rock-epecimeus from 
the Eocky Mountains (Dr. Hayden). 

To the cluster which includes P. cmnabarrinum (Ach.) Anz., so 
familiar throughout the United States, is to be referred also the more 

conspicuous P. boladmtm. Tuck. (Uch. Calif, p. 38). P. viteUiitum is, 

iu fact, in its best expressions, eubaquamulose ; and this indication of a 
higher than the gi-anulose type of thallus finds its complement in the 
nearly a>in but lobulate and radious P. arewUlatmn {Xanthoria, Th. Fr. 
lAch, Arct. p. 70. Lecanora, Nyl. Scand. p. 140) 'intermediate iu habit,' 
says Th. Fries, 'beirween' P. mwrorwm and P. mteUinum, which has 
been found in Greenland by J. Vahl (Th, Fr. 1. c.) and also in Labrador 

{Herb. Krempelh,). P. lufeo-miniwm, Tcck. (Lich. Cahf. p. 18) is a 

granulose hchen of the west coast, belonging to the same cluster. The 
other species to be added to our list are all of the granulose section {Cal- 
lopisma, corresponding with Euleeanora in the next succeeding genus). 

P. fusco-lutcum (Sommerf., Th. Fr.) is, according to ttie latter 

author, found in Greenland (J. Vahl) and some scattered apotheeia grow- 
ing with Mr. Wright's specimeus of the next species may belong to it. It 

I Flaco^tmpeliophyllum (sp. nova) thaSo cntsiaceo veiittcoso einereo-glaueo, 
ambUw laeimato iUiearl-mulUjido ; apofiieeiis (lat. 1-8™"') eessilibits 3iseo castn- 
neo, margine thallim integro demam flemom. Sporw ootonm ellipsoidaai polari- 
&iio(!ui(M'es,in(3oiore8,!onjjit. 0,014-21"™-, wossj*. 0,005-9"™- ITotwell comparable 
■with any (leseribed species : bnt tlie epeoimens scauty. 
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is described as similar in size and aspect to Lichen fUsco-luteus, Dicks. ; 
and, if found in Scotlanil, may possibly have been included in his species 
toy lie Britiab author ; but an original epechnen from the herbarium of 
the latter, in my possession, has the aohtary, muriform spores of Metero- 
thecium {Lopadmm) and is the Lopadium fuscoluteum of Mudd (Man. 

Brit. Lieh. p. 190) who first maHe the correction, P. ftUvo-luteiMn 

(Nyl.) is a smaller lichen, with the habit of P. ainapispermwm, and is 
referred by Th. Pries, from whom I have exceUent specimens, to the 
rather uncertain Ltclien Jungermannlm, Vahl- It occurs in Greenland 
(J. Vahl in Th. Fr. Lich. Arct. p. 121) aud also in islands of 1 

Straits (Mr. Wright). F. sinapispermmn (DC.) Hepp, i 

last hi the size of its darker, soon convex apotheoia, has also been found 
in Greenland by Tahl, and in the alpme region of the Rocky Mountains 

by E. Hall. P. rupestre {lArJien, Scop. Biatora, Koerb. iS^st. Jj. calvus 

Dicks. Lecamora, Nyl. Scand. p. 447) the whole aspect of which, not to 
apeak of the spermogones, refers it here, where both Fries, aud Sylander 
havegivenit a place, dififersyet, like P./M^e«3, in its simple spores; aud 
has not, like that species, afforded tolerably clear evidence of a more 
normal spore-stnicture. It is yet scarcely to be said that all indications 
looking towards the biloodar stage are wanting to the sx)ores of this 
, lichen, as compare Hepp. Abbild. t. 3, n. 7 ; more than sustained by what 
I observe in the spores of the American plant. This has occurred, on 
lime-rocks, in Vermont (Messrs. Eussell and Frost) in the Heldevbei^ 

moimtains, N. Y. (Mr. C. H. Peck) and at Trenton Falls, N. Y. 

P. camptidiimt Tuck. 06s. Licli. 1. c. 6, p. 403, & 6, p. 2S7, is most 
eonunonly pseudo-biatorme, when specimens often resemble states of 
Biatora mbeUa v. spaHicea, or may be passed over at length as convex 
conditions of Lecanora stAJmca; and its range is southern, extending 
southward even to Cuba ; but it is not uncommon in Southern Pennsyl- 
vania, and has recently turned up about New Bedford in Massachusetts 

(Mr. Wlhey). From the last, P. diphasium, Tuckerm. Suppl. 1, 1. c, 

p. 426, occurring as yet only in Texas (Mr. Wright) differs in being 
always zeoriue, aud conspicuously in the colours, resembhng rather Leca- 
nora vwria. Both the species last named are associable with P. ferru- 
gineum, though differing so strikingly from it ; bat P. Florida/nwrn, Tuck- 
erm. Ohs. LicJi. 1. c. 5, p. 402, & 6, p. 287 (Florida, Mr. Beaumont ; 
Texas, Mr, Wnight) which extends also to Cuba (Wright lAch. Cub. n. Ill) 
recedes farther from common types, aud reminds us rather of small forms 
of Mtnodina sophochs. 

The present genns developea, as has already been seen, analogously 
with Leccmora; but its differentiation is less varied, aud the subdivisions 
now far from as strongly expressed, I am still inclined to take F nrtna 
&amwMm(Ach.) Adz., which is common throughout the TTnited Stitcti 
as, equally with some rock-forms of P. aitrantiacum (compaie heie 
Wright Lich. Cub. n, 114) ropresentativo of the Lccaooriiie scetiou Aspi- 
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cUia; and the tri-tiuadrilociilar spores of P. Srebissonii (¥6e) and 
P. spadiceum, Tuckenn. Lich. Hawaii, as an aatioipation ajid illuBtratioii 
of tlie analogous evolution of ttie epore-type of Lecanora, in the aeetion 
Lecania. The polar suh-typs becomes quadi'iloeular in Theloschistes also 
{\\i.Fhyscia hypoglauca, Nyl.) : hut with this stage our present knowlcdgo 
of the evolution of this kind of spoi-e ceases. 



XXVIII. — LECASORA (Acli.). 

Aeh. L. U. p. 77, pro magna p., et Freeolarire sp., p. 74. Stizenh. Beitr. 
1. 0. p. 169, et Acarospora max. p., p. 168, et Lecania pr. p. 170. Nyl. 
Lich. Soand. p. 139, mas. p., et Squamaria, p. 130. Parmelia, b, Pla- 
cothallffi p. m^na p., Fr. Summ. p. 105. Parmelia, seett. 1, Placodiuni 
mas. p., 2, Psora, 3, Patellaria max p., et 4, Urceolaria pr. p., et Bia- 
torffi sp., Tuckenn. Syu, N. Eug. p. 37, &o. Parmelia pr. p., Amyg- 
dalaria, et Ophioparma, Norm. Con. pp. 15, 18, t. 1, f. 8, 9, 11. 
Squamaria, Lecania pr. p., Lecanora, Heematomma, Acarospora, et 
Aspicilia, Mudd. Mau. Brit. Lich, p. 137, &c. Placodium, Lecanora, 
Lecania pr. p., et Blatorse spp., MilU. Priucipes de Claseif. p. 37, &c. 
Gussonea, Pleopsidium, Psoroma pr. p., Ochrolechia, Zeora, Polyozo- 
sia, Pachyospora, Leoanidium, Dimerospora, et Saraogyne, Auctt. 

Structuram descripserunt Tulasne, M6m. sur ies Lich. p. 150, 152, 
158, 191, t. 3, 4, f. 15-22, 10, f. 19-^3, 13, f 18-23; Fuisting de nonnull. 
apoth. pp. 10, 33. 

Apothecia scutelliBformia, margiue nunc composite. Spoi-te ex 
ellipsoideo oblong*, eimplices, rarissiuie bi-quadii-loculares, 1. eloii- 
gato-fuaiformea pluriloculares, incolores. Spenaatia 1. oblouga 1. 
bacillaria, 1, aeicularta arouata ; sterigmatibus sub-simplicibua. Thai- 
lus crastaceus, aut efflguratus aut rarissime papilloso-fi'utioulosus 
aut iiniformls. 

Excluding the immediately preceding group (Plaeodmm) and the next 
following one {Sinodma) the eeparatioE of which is determined by differ- 
ences in the spore-type, Lecanora, as here taken, embraces [exceptis 
excipknAis) the whole of the species referred to the genus by Acharius ; 
and to his Parmelia sect. PlacothallcB {Summ. I. o.) by Fries. The 
ground-idea of this constractiou has been beet exhibited by Dr. Stizen- 
berger; but he (L e.) distinguishes the polygporous, efBgurate group 
(Acarospora, Massal.) and separates also the species with bi-plurilocular 
spores (Ophi^^rma, Norm. Lecania, Mass., Dimerospora, Th. Fr.). 
Nylander retains all these in Lecanora; accepting however the generical 
distinctness of the efflgurate, true Lecanorts (Squamaria, DC, Nyl.) he 
is led, in like manner, to include in the present genus the grauulose spe- 
cies of Plaeodmm. Other recent authors have assumed in their cou- 
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stnictions botli the geuerioal validity of tiae efflgurate type of tliallus, 
and alBo that of each of the several gradatioue iu the typical differentia.- 
tion of the spores ; and hence not a few aubdivisJOEiS of the group, cited 
above. It remams thus, as here taken, a large one ; bat with that objec- 
tion we are little concerned, provided the geuaa be also, approximately, 
a natural one. 'Malo . . . eontra characteres, quam affinitatem 
naturakm peceare.' (Fr. Stimm. p. 428.) Bat is it certain that even the 
sharpest characters {those namely derivable from the spores) should not 
bo subordmated to the whole idea of the plant ? And, stiU fiirther, is 
there nothing justifying a fair presumption that a natural group shall 
tend to exhibit, within its circuit, the entire differentiation of its spoi'e- 
type 1 These questions have been already above touched upon ; and the 
writer's solution of them will appear aa well m the now proposed arrange- 
ments of the present, and other large groups. 

Lite the preeedmg genus, the present, as I understand it, passes then 
by quite imperceptible gradations from the subfoliaceous tbaUine type 
(sect. Squamaria, ascending also very rarely into fruticulose conditions, 
sect. Cladodivm) into the granulose-crustaceous (sect. Euleca/Mra) which 
last embraces the great bulk of the species, and exhibits the whole differ- 
entiation of the spores. So far, the apothecia (though not without sig- 
nifleant anticipations of possible vanation) are for the most part regular : 
but this does not continne ; and the slight indications of an ui'ceolate 
dopre^ioii of the fruit observable in Flacodium, are expanded here into 
a group (not without efflgurate and even fruticulose fonns) of well- 
marked lichens (sect. Aspiellia) which paves the way for the extreme, 
variously aberrant, and polysporous section, Aearospora. The distinc- 
tion of the higher modifications of thaUus (in sect. Sgwamaria and Clado- 
dium) from the granulose, is notwithstanding, iVom our point of view, 
seai-cely a valid one ; being determined mainly by the relatively consider- 
able number of higher forms : and the genua may as easily be regarded as 
constituting a single large group— -BMteeawom sensu lat. — supplemeDted 
by two smaller ones. 

The already observed nisua of the erustaoeous thallus to elevate 
itself to the foliaceoua, and even the fruticulose, is repeated, often on a 
larger scale aod with greater diversity of modification, in Lecanora; but 
the fraticiilose type is as rare here as in FJacodium. It is yet 
represented in North America by no less than three hehens, con- 
fined, like the fi-uticulose species of PJacodium, to the Pacific coast. 
— — i. Botanderi, Obs. lAck. 1. c. 6, p. 266, was discovered oa the sand- 
stone rocks of California by the friendly botanist after whom it is named. 
Terete as is the many-branched thallus of this lichen, it certainly sug- 
gests some conditions of the most perfect (monophyllous) state of L. ruUna; 
with which, as with the rest of the Squamarice, it also agrees in its 
elongated, bowed spermatia. The comparison may remind ns of the 
supposed development of the Asiatic L. fruticidosa, Eversm. (the shorter, 
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staff-siiaped spermatia of wliich, taken in connexion with other features, 
refer it to a different section) from i.escMtoto (Pall.) Eversm. So closely 
indeed is the latter aaaociahle (through L. afflnis of the same author) 
with L. frutiatlosce, that it haa even heen douhted whether all three 
might not be states of a single species, ' probahly always, when in situ, 
peltate. There is yet no doubt, from specimens received since IJie pub- 
lication of L. Bolanderi, that its fronds are developed from scattered, 

papillteform gramdes. In L. thammtis (Lioh. Calif, p. 20) from the 

same region, where it was found by the same botanist, the short trunts 
are crowded together into a warted crust, contrasting Indeed with L. Bo- 
landeri, hut scarcely otherwise than as complicate states of L. ruMna 

with mouophyllous ones. And finally in L. phryganitis (Lich. Calif. 

p. 19) we have neither the peltate fronds of L. Bokmderi, nor the efl'use 
crust of L. tlmmniiis, but dense patches, made ap, at the centre, of 
crowded erectish trunks, which are elongated, at the circumference, into 
finally deciunbent branches. All three are notwithstanduig closely akin ; 
and as closely related, by their apothecla, to the otherwise sufBciently 
diverse L. pinguis and even L. varia. It is clear then that the frnticulose 
species of Lecanora are intimately associable at once witli the sub-folia- 
ceouB, and the granulose; and our first division {Cladedmm) is but a 
modification of our second — Squamaria. 

The sub-fohaceons conditions of Lecanora make, as a whole, but a 
small part of the very numerous Etdecanorei; and less than twenty spe- 
cies are credited (Nyl. Enum. p. HI. Mch. Samd. p. 130) to Squamaria, 
almost all northern or austral lichens, rather inadequately represented as 
yet in North America. The flue teriicoline species of the calcareous 
regions of Europe are indeed scarcely known here. But either L. crassa 
or L. lentigera (the single infertile specimen resembles both species) 
accompanies Placodiwm fidgms in the Bad Lands of Judith, Nebraska 
(Dr. Hayden) and is possibly significant of future accessions to our knowl- 
edge of this greup from the same region. L. Frostii, Tuck. Stippl. 1-, 

1. c. p. 435. Obs. Lich. 1. c. 6, p. 267, an inhabitant of granitic rocks from 
New England to Virginia, is commonly sorediiferous, and fertile speci- 
mens have aa yet scarcely occurred, save to the excellent cryptogamist 

1 " Die dritte art" (L. fruUeidosa) " iat dwrdt die hePm Zerireclimt ienntUch 
werdende Strvotwr dw sm^tea so mit der erstm verbundmt, doss man nicM nur die 
BeMeliAmg derselb&t w^ eine wad dimeXbe Gattimg, sondern geneUjl ist, noeh einen 
Schritt wetter zu gehen and die Frage aaf^asteSen : j)6 wir nicftf hier nw droi 
versi^iedene Entwiekel'imga — v/nd AvsWdnrngsstafea iter eincn, Lecanora eseulonta 
vor Angen Mien, vrie dieses wnser College, Merr Bvexsmana, in seiner Abhandhmg 
2»r Genuge angedeittef, tuej™ auoh nicht ausge^roelien Itat." Pr. Nees t. Eeeub. 
Nachtrag Ub. Lich. ese. in Aet. Acad. C. L. G. Sat. Ovu: 15, 2. The thallue in tlie 
first is jet frutioiiloBe, and not properly iwdioid; in whatever way we explain 
it. I possess original specimens of eaeli of the forms described hy EyerBmann, 
tliYough the kindness of the late Dr. Luuffi, of Berlin. 
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whose name it bears.— J/. {/eUda (L.) Aeh., of tlie uoi-tli of Europe, was 

found in Greenland by J. Vabl. (Th. ¥t.Licli. Arct. p. 83). L. tltamno- 

placa, Tuckenn.' (aTeiy marked representative of the oliyaceons series) 
the adnate, lobulate tliallus of which is in fact made up of short, closely 
crowded trnnks, mneh as in L. ruMna, v. complicata (Anz. Lich. Ital. 
n. 158) and should so fex differ from L. MontagrKM (Pr.) Sohasr., with 
wliich it agrees in a certain resemblance of the fruit to L. ladia, is one of 
Mr. Bolander's most recent discoveries, on the granitic rocks of Nevada. 
L. nibina (Till.) Aeh, (i. cltri/sohuca, Auctt.) is the type of an ele- 
gantly varied group of rock-liebeos of the alpiue regions of Europe, 
which, finding its centre of evolution here in the Organ mountains of 
Texas (Wright) and the Eocky Mountains (Hayden ; E. Hall) extends 
northward even to Arctic America (Herb. Hook.) and descends thence to 
the northern shore of Lake Superior (Agassiz). Beside the more widely 
diffiised monopbylline condition, Mr. Wright collected in Tesas the pale- 
fruited, peltate form of the south of Europe (Sguamaria peltata, DC, 
Nyl.!) the bluish-hlack under side of which (hypothallus glaber, Fr.) is 
not only powdery, as Schmrer {Spicil. p. 436) observed, but even, if I mis- 
take not, at leng^th almost yilloua ; and the still better marked and less 
ascendant, black-fruited v. opaca {S. meltmophtlLOima, DC, Nyl-). Only 
an inferior (oampestrian) state of this fine species, with short, erectish 
lobes crowded together so as to pass into gyrose plaits above, and always 
brown below, is known in New England and the adjacent regions. The 
related L. cartilagUiea of the north of Enrope, is quite unknown here. 
But its place is perhaps made up by L. Haydeni, Tuck. 06s. lAeh. 1. o. 6, 
p. 267, with a still more distinctly subfoliaceous, convoluted thallus, 
occurring free, and 'covering many square miles' in the Laramie plains, 
Nebraska, where the wind heaps it even into drifts (Dr. Hayden). The 
fronds of this species ai'e almost Parmeliine, and comparable with those 
of P. conspersa, but the texture is crustaoeous ; and L. ruMna, to which 
it is nearest, varies in the same direction, and in its hypotballus still more 

conspicuously, from the family type. i. murcdis (Schreb.) Schier. 

(L. saxicola, Auctt.) is common throtighout the United States, and passes, 
westward, iato several marked varieties. One of these, and undoubtedly 
the noblest condition of the species, is undistingdshable from the var. 
Oarovaglii, Anz. {Liefi. Langob. n. 270) and has occurred here, in 
Nevada (Bolander) ; and another, calcareous form, perhaps scarcely 

1 Leeanora tlMtunoplaea (sp. nova) fMllo ex areolis sqiimiifarmibus suUnde 
er&tatis Uirgidie, eenfro tUpilaUa, atiiMtu lohatie, paUido eervmis; apotlie^is 
(1—1,5°™' tat.) iima1»-si^erjieialiiiis, disco rufo^igTO, margine demisso. Sporte 
octonm, ovoideO'elMpsoidem, simpUees, ineolores, longit. 0,009-16""-, crassit. 
0,005-8'°°'' Nevada (Mr. Bolander). Thallus at length caulesoeut at the cantre, 
the stout sfipeB, whioh are diviiieil above, now eseeediug S""- in height. I sboald 
oompare this feature, generally, to the analogous modification of atnictuie iu 
Leeidea vesiculaiis. Sperniogones not seen. 
15 
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separable from the var, versicolor, Nyl. {TAch. Scand.) was found in 
Missouri (Prof. C. IT. Slieparcl) and in Kansas (Mr. Hall). 

It is acknowledged, even by those wlio accept the generioal distinction 
of the squamulose-efflgurate type of thallus (Fsoroma, Auctt., Placodium 
1. Squcmiaria, Auctt.) of the Lecanorei, that there is no satisfactoi-y dif- 
Jerence between this and the granulose. The passage of the latter iuto 
scales, prolonged at length into lobes, which rerert again to sqiiamaceows, 
or even granulose conditions, takes place within one and the same circle 
of crustaceous decline. And the centre, embracing the great bulk of the 
foiins included in this circle being granulose, we may claim to explain 
exeentrica! conditions by the seldom wanting links which connect them 
with the ordinary, crustaoeous type. This centre of the Eulecanorei we 
have now reached, in the section Eulecmtora proper. As here taken, the 
group includes by far the larger part of the granulose Lecanorm, Ach.; 
and, with sinular esceptions, determined for tiie most part by the 
microscope, the most of Parmelia sect. FateUaria, Fr. We remove how- 
evei L anerea from this to the next foOowing section, and add to the 
present those species of the section Urceolaria (Fr.) which only differ in 
their composite or zeorine margin. This latter overgrowth makes the 
only important exception to the general regularity of the scutelheform 
apothecium m Evlecanora; and it is one clearly of subordinate account. 
Not only are we put to it, aa Dr. Th. Fries has remai'ked {lAch. Arct. p. 
99) to distinguish L. Genisia eveu apeciflcally from L. mhfusca; but 
admitting the zeorine group in its nai'rowest sense {Zeora, Eoerb.) two 
genera must also be recognized in the cluster represented by L. ventosa. 

As respects the spores, the present section, in the great majority of 
its species, is directly analogous with Parmelia ; and exhibits the primary 
(simple) condition of the colourless type. But the complexity of sporal 
structure is apt (as often remaiked) to increase with the degradation of 
the thalline; and Evkianota, though sufficiently true for the most part 
to its analogical relations, yet offers exceptions of no Uttle interest. These 
exceptions axe still far from beiug dignified by other acoompanyiug 
differences of structure ; and they illustrate in fact only the typical differ- 
entiation of the same spore, of which the remaining species exhibit the 
eai-her stage. L. atpospUa (Dimerospora, Th. Fr. Lich. Arct. p. 97) 
scarcely differs ui the character of its spores from the rock-lichens to 
which it is otherwise most nearly related, except as the bilocalar stat« of 
FlacorMum fulgens, or the bilocular spores of P. viteUimim, iiom the 
simple ones. Nor is it easy to see, if the next following step in the differ- 
entiation, represented by L. athroocarpa, Dub., Nyl- {Leeania fuscella, 
Massal.) be separated generically, how we can avoid distinguishing, in the 
same way, the analogous stage of development of the polar spore ; of 
which Placodium BreUssonil, and the Physda liypoglaiica of Nyl. Syn. 
(t. 8, f. 51) afford instances. And when the dactyloid spore, passing 
easily into the fusiform, becomes finally attenuated into the acicifiar, I 
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know not how to regard this series of slight gradations, which no one 
rcokone of other thaji subordinate account in the Peltigerei, as of any 
higher (representing as it does only the gradual completion of the type 
of spore) in Lecanora or Blat-ora. Lecania is, in fact, as respects the 
spore-type, to Ophioparma, Norm. (Htemalomma, Mass., & Auctt.) pre- 
cisely as Biatora spJiceroides to B. rubella; and (taking into account the 
near relation of the fusiform peitigerine spore to the more daetyloid, as 
expressed, into some Nephromas) scarcely otherwise than as Peltigera 
venosa to P. horlsontalis, and P. canma; or again as SUcta ptdmonaria 
to S. amplissima. 

This group is very largely northern. Of the seventy odd best distin- 
guished forms referaWe to it, less than a third is known aa yet as North 
American ; but we possess quite two thirds, and with little doubt more, 
of the European ones. 

The right extreme of the section Eulecanora, aa here taken, is occu- 
pied by the clnster represented "bj L. pallescens (OchrolecMaM.asm\.) dis- 
tinguished by its large spores, and not without other features pointing 
towards Pertmaria ; with which genus it is in the line of direct analogy. 
Following this is L. atra, and its few near allies, passing imperceptibly 
into the larger group typified by L. subfasca ; which finds its complement 
in that distinguished by the elegant i. vewtosa {Ophioparma, Norm.). 
The central cluster of species is with little doubt that represented by i. 
subfiisca; and this universal lichen may perhaps well he taken for the 
centre of the whole section. Contiauons as this cluster is (as compare 
Nyl. iJc/i. Sccmd. p. 157) with Sguamaria, so that nothing in short but 
the overbearing predominance of higher thalline development excuses 
the separation of the latter from it, we can hardly wonder if it include 
approaches to squamariiBform and even fniticulose overgrowths. Nor are 
such, aa will be seen, wanting. 

X. Ji-ustulosa (Dicks.) Aeh., has occurred in Greenland {J. Vaiil in 

Th. Fr. Lich. Arct. p. 108) and in Vermont (Mr. Frost). L. Cenisia, 

Ach., was found by the same botanists, in the same regions ; and in Cali- 
fornia, by Mr. Bolander. L. Hageni, Aeh. {L. st/bfusca, v, umbriMa, 

Nyl.) is generally taken for distinguishable from L. subfusca; and has 
occurred hi Greenland (J. Vahl, fide Th. Fr. 1. c.) and, rather sparingly, 
on dead wood, old brick, and rocks, from Canada (Mr. A. T. Dmmmond) 

to Pennsylvania (Dr. E. Michener) and the Kocky Mountains, Very 

close to the last is L. Sambud (Pers.) Ny!., detected, on Elm and Poplar 

bark, in Massachusetts, by Mr. Willey. Of the browh series, L. 

ph<gobola, Tuckerm., ' a native of Gon'Iferce in California, ofi'ers an example 

I Lecanora phmobola (sp. nova) thalti} ermtaeeo papUlato-vemieoso oUvaeeo- 
fuseOiVerf-ucismmtttrnTOOs: turMwatis Ueifigatis; apotheeiis (l-l^'"''- lat) stibses- 
silibtis ntfo-faseis, disco nitido iargescente, margine fhattino exchtso. Mypotltecium 
incolor. Sporce fmiformi-oUipsoidew, simpUcea, incolores. Zomffit, 0,009-15,™"^, 
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in several respects curious ; hut two floo rook-iioheus of tlie extreme 
noi'th of Europe — L. poUoplKea and L. aipospHa, are as yet unknown to 
this contiuent. Each of these last named European speeiea eliewe indi- 
cations of thalline overgrowth, as well centripetal as centrifugal; the 
former or frutieulose luxuriance ia marked however very much more 
strongly in the Califoniian liohens above separated to form our first sec- 
tion: and these, it Is not to be doubted, relate really to L. varia not a 

little as L. aipospila toi. stii>ftisca. The remarkably iucrassated, 

areolate-plicate L. pmguis, Tuck. Obs. Lich. I. c, 6, p. 268, another of Mr. 
Bolauder's important Californian discoveries, belongs also to, and consti- 
tutes an all but efflgorate exaltation of, the group represented by L. 
varia; which, iu this, aa other ways, may be said to touch at length, if 

not to include, the finally peltate L. rubma. L. atrostUphtirca 

(Wahl.) Ach., was found m Greenland by Vahl (Th. Fr. I. c). 

L. Brtmonis, Tuckerm., ^ a rupicoline species, which has occurred 
only on the coast of Califoniia (Mr. Bolauder) has, in its best forms, 
much the aspect of a Pannaria, not remote from P. micrc^hylla : it ap- 
pears yet to be referable, by internal, thalline structure, and by that of 
the spermogoues, to the stock of L. subfusca in Eulecanora. Though 
otherwise sufficiently diverse from L. aipo^Ua, this lichen agrees with 

the northern one in its bilocular spores. L. athroocarpa, Duby, Ny). 

Prodr. p. 88, &; Lich. Scand. p. 168 (Lecania fuscella, Massal.) resembling 
a minute state of L. mhj^ca, but difi'ering in its finally quadiiloculai 
spores in pleio-sporous sporesacks, has been found as yet only (on Sarco- 
batus, accompanied by L. Sageni) at Deer Creek on the North Platte 
(Dr. Hayden) at San Diego, California, on shrubs (Dr. J. G-. Cooper) and, 
ou Birch, at New Bedford, by Mr. WHley. 

Of the group represented by L. ventosa {Ophiqparma, Norm. Lepadol- 
emma, Trev. Hmmatomma, Mass.) L. Ittmnaiowma is quite unknown to 
me as North American, but it ocenis within the confines of the region of 
Norway embraced in the iicACTies Arctoioi Dr. Th. Pries; xaA.' Amer.' 

orassit, OpOOS-S™"-; parapliys&m congluUnaUs. BMk of lAbocedrus and Abies, 

CaMn'jiia (H. ~S. Bolanfler)- Spermogones bla<?k. Spermatia staff-shaped, on 
Bimple sterigmas. ThaUine border of the apotheda soon disappearing ; and the 
aspect of these (soaaty) sjiecimeue is quite tliat of Biatora. Spores resembling 
those oiLecanora badia. The reaction with iodine is hlne. 

1 Lecanf>ra Bnmonis {sp. jwwtt) fhallo ex areolis mmutk glebnlosis s^iMnde 
eoiiJUientibus sguam^/brmibus wtbTieaUs eemino-fuseesoentibus ; apothceiis (eirea 
Imm. jQi) sessiUbim, ^eo n^o-fltsee nigrieante sul>marginato mox lua-gido mar- 
ginmtqnB fhallimm Megrian exeluSente. Sporte oeionie, ell^oidem I. oblongo- 

elMpsoidece, bUoeulares, ineolores, Jmigit 0,011-18™"', (yrassit. 0,004-7™" 

Sandstone, and serpentine rocks, San Brnno monntains, and Oakland bills, Cali- 
fornia (H. B". Bolander). Spermatia acicnlar, bowed; Bterigmas simple. With 
the ahundant, true gouidia, scattered ODllogonidia sometimes appear (nnder the 
microscope) which I take to be ahen. 
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is appended to it in the General Emimeratioii of Xylancler. We have 
throiighoEt the southem coimtiy, from South Carohoa (Mr. Eavenel) to 
Texas (Mr. Wright) upon barb, and also on rocks in New Mexico (Wright) 
the elegant, tropical L. ptmicea, Ach., which may serve to illustrate the 
proper afflnity of the other more divergent members of the group, to 
EiAeeanora proper. So closely does this species approach L. subfusca, 
that a form of the latter with similarly coloured disk, (eomp. the v. 
erythroearpa, Mont. Cub. p. 20?) may well be undistinguishable from it, 
but by the spores, and spermatia. And the Americau representative of 
L. ekttma, Ach., is moat readily passed over, in some of its numerous 
forms, for L. subfusca, though in feet so well distinguished, as in other 
respects, by the composite exciple. The finer conditions of this lichen 
(Biatora dein ParmeUa ocJirophma, Tuckerm. Syn. N- E. p, 61, &, lAch. 
Exs. n. 91, 111) are but Hl-comparable with the rarely fertOe European 
state ; but the smooth, glauceseent thallus becomes at length leprous and 
ochroleucous, when nothing remains to separate it but its better devel- 
oped fruit. A possible form of tins (Vermont, Mr. Frost) with thin 
smooth, dispersed thallue, and paler, minute apothecia which are more 
evidently pruinose than in the American state of a, is well comparable 
with published specimens of Hcemaiomma cismonicum, Beltram. {Eabenh. 
Uch. Eur. n. 531 ). 

Thus far Lecanora is marked, as a whole, by the regularity of its apo- 
thecia ; and it is not difficult, in most cases, to explain aberrations. But 
this is fiir ftom being as easy in the two small, almost wholly rupicoUne 
groups which follow. In the first of these the innate apothecium is 
finally so modified that the very genus becomes doubtful, if not the 
tribe ; and even the most patient comparison of such modifications with 
the type to which they are referable, may fail (for want at least of sufl- 
ciently instructive specimens) of a satisfactory issue. Perplexing rock- 
forms occur however in other groups ; nor is it necessary to go fiir to find 
an exact analogue of the one now before us, which is well known as 
AspicUia. This analogue ia furnished by the immediately preceding 
genus {Placodmm), several species of which (as P. chalyhtsum and 
P. varUAUe; and also P. cinnabarrinum) differ from other species pre- 
cisely as forms of AspicUia differ from Eulecanora; aud are quite as 
separable from their otherwise natural allies. The section is indeed, as 
are other sections, more largely developed in lecanora, and has received 
proportionate attention ; but the difference (depending on the more or 
less innate apothecium) upon which its distinction is baeed, is no less a 
subordinate one in this, than in the other. 

L. cvnerea is the well-known type of AspicUia, and exhibits, or at 
least serves to explain, in mountainous countries, almost the whole circle 
of variations which distinguishes the group. From this, also eflgurate 
in Arctic America, the radious L. circmata appears to me to differ much 
as Tlacodiitm candicans from P. cltalybteum, or as Lecanora muralis 
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from L. varia. Nor does L. mela/naspis (Wabl.) Acb. (placed with 
i. cir<^ata in liiB sect. Psora by Fries ; and in similar relations both 
witJa the latter and with AspieUia in Nyl. Scand. p. 162) diverge any 
more widely than in a better- developed thaHus, and more euperfleial 
fruit ; the last varyhig indeed from the more innate type much as Urceo- 
laria ocellata from U. scrv^osa. But this suh-foliaceoua overgrowth of 
Aspidlia {AlpJiopladum, si placet; the analogue of Sguamaria) passes 
also, in the curious free-lichens of the Siberian and other deserts, from 
a probaWy ori^ally peltate, sc[uamarifeform condition (i. esculenta; 
L. afflms) into a perfectly fruticulose one (i. frutiaUosa, Eversm. ; 
SphtBTOlhalUa, Fr. Neea pr. p., the analogue of Gladodium) a lusurianco 
suggested also by the isidioid thallus of L. oculata. 

About thirty forms' referable to this section as here taken, have been 
described, but the number of species is possibly much less ; the extent of 
the group constituting L. cinerea lieing quite differently apprehended by 
different writers. With the exception of two or perhaps three {Nyl. 
Snmn. Gen. p. 113) the species are all northern, and nearly all common 

to Europe and America, L. melanaspis (Wabl.) Aoh., a, alphoplaca, 

Fr., has occurred in Grreenland (J. Talil, in Th. Fr. lAcJt. Arct. p. 82) but 
elsewhere, on this continent, only {on lime-rooks) in Eaasaa (E. Hall) 
and in the Yosemite Valley, California (H. N. Bolaader). L. circmata, 
Ach., though a northern lichen, is yet quite unknown as North American. 

L. cmerea is by no means less diversified here than in Europe ; and 

if Gyalecta odora (occurring with us on granitic rocks) be to be added, as 
by Koerber, and by Nylander, to the series of forms esplwnable by it, — 

fairly reaches over into the next succeeding sub-family. Both the ter- 

ricoline species of Europe — L, verrucosa (Ach.) Laiir., and L. oculata 
(Dicks.) Ach., are natives of Arctic America ; and the former has also 
occurred in the To Semite valley, California (Mr. Bolajider). And it is 
observable hi tins connection, that Pertusaria ghmerata, the companion, 
in other countries, of L. verrucosa, is far from rare in the alpine regions 

of New England. L. glauc&mela, Tuckenn.,' from California, is i-ather 

a sub-species, to be an'anged under L. o&data. 

The stress of difference m the last group (Aspidlia) is on the concav- 



I Lecamora glameomela (siibsp. nova) ihallo erastaceo earUIagineo prhnitug 
eontiguo liemgato glitmescenfe ; apotheidis^l — 1,5™^ laf.) sessUibwB planis, mm"' 
gine ikaUino ereatHato disetim niffntvi siibmo^ffiTiatum vix saperante. SpoTm in 
ikeeis JinguU^ormihus oetonai, eUipsoi^ism, simpUees, lato^imhatce, longit. 0,018 — 

31»"o-, eraasit. 0,000 — 14nini._ ^araphyaSnis JUtform^tis. On the branches of 

Abies mwieala, (Mtfornia (Mr. Eolauder). Spermatia staff-shaped; eterigmas 
simple. Only the theies siewing the bine reaction with iodine. The spores 
(rather smaller tian those of L. octdata) always diaposea in a single series in the 
strap-sliaped theltes. The species of which I suppose tils to be a form, and which 
ia remavkahle for its branched thalltis, is unknown as yet in ■Western Ameriea 
south of the arctic zone. 
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ity of tlie iuiiate, but otherwise, at least as represoiited iu tho best fomis, 
sufficiently regular apotheeium. But iu that now to be considered — 
Acarospora—y/bich constitutea our last section of Lecanora, though the 
species are equally all hut oonflned to rupicoline and terriooliae condi- 
tions, and the apotheeia vary aa much as, and simUarly to those of the 
last, passing also at length into punctiform or pseudo-endoearpeme states, 
the stre^ of difference is on the exceedingly minute and innumerable 
spores. The question of the systematic value of deviations from the 
normal number of spores coataiued in the thekea may be said to be so far 
determined, that writers are generally agreed in subordinating lesser dif- 
ferences of the kind to the affinity indicated by the sum of other cbanws- 
ters of the lichen. And perhaps none will deny that Lecanora Sambud, 
Nyl., (X. scrupulosa, Auctt.) and Mnodma sophoAes, Koerb., are clearly 
referable to the groups to which they are in every other respect naturally 
akin, notwithstanding the variatton in the contents of the thekes. Nor 
are we at all able to allow that the case is otherwise with the polysporous 
Farmelia colpodes, Aoh. {Ansiia, Stizenb.) this lichen being quite too 
closely associable with octo-sporous species to be well separated generi- 
cally from them. But why should we stop here ? The more numerous 
such spores become, the leas perfect (as seen abundantly in Tlieloschistes 
candelarius and Placodittm vttelUnum) they are ; and when finally all 
attempt at estunation of difference of type has to he given np, and the 
Spores are fairly inappreciable, should not this manifestly increase instead 
of diminishing the value of the other characters? That is surely an 
unsatisfactory evidence of affinity which brings together (as in Acaro- 
^ora, Stizenb. BeUr. 1. c. p. 169) hchens as iucongmous as Lecanora cer- 
vma and L. constans, Nyl. ; nor ia it in fiict certain, or even unlikely, that 
this aberration in the way of degradation may not recur ia any geni^ or 
even group. The spores of L. constans (generally well comparable with 
^'ifiodma sopliodes) are at length (as noted in the writer's Obs. Licli. 1. o. 
5, p. 404) bilocular, and resemble ' the younger conditions of the hiscoc- 
tiform type ; as if iu fact the plant were a remarkable micro- and poly- 
sporous deviation from the type of L. si^lwdes, in which the final devel- 
opment of the spore pecuhar to that type has been precluded.' 

Tulasne (Mem. sur les Licli. p. 85) has touched but cursorily on the 
myriosporons' anomaly, but compares it, not without evident significance, 
to an irregularity of the same sort occurring in species of Splueria; as in 
other Fimgi. 

' This term snfBciently danotes the extreme of polysporauB deviation, as 
obeerrable in Acarospora, Biatorella, and SjyorostaUii of authors. But iudicatious 
of less iri'ogularity, and even of return to a normal condition are not wanting 
within the limits of these myriosporous groups ; as in Lecanora oligospora, Nyl. 
Frodr. p. 80, ' tJieeis spoHs 3S-8,' npon which the author of the species further 
remavlis that the plant is posaifaly only a variety of X. eerviiia. Compare here the 
remai-ks of Miiller, Principes de Classif. p. 12. 
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As regards the thallua, Acarospora Yimka with tlio other sitbfoliaceoiis 
di¥ieionsof Lec(mora; being yet distinguishable from them no less by 
the irregnlaiity of the spores than (much as Alphoplacium from Squama- 
ria) by the smaller spennatia. la all about twouty more or less marked 
forms have been described, but the limits of L. eervina are understood 
aa differently as those of L. cinerea in the last group, and the number of 
probable species may be very much less. Alm ost all are northern, and 
European ; of which the more conspicuous ones have been recognized 
here. Nylander reokons {Sfmm. Gen. p. 112) three austral species, one of 
which, found also (Nyl. 1. c. ) in tropical America, extends within our hmlts. 

L. molyMina (Wahl.) Sehfer., heretofore confined, on this continent, 
to the arotic zone, has recently been detected at Tadousac in Canada 

(Mr. Drummond). L. chWopliana (Wahl.) Ach., is also an arctic 

lichen, occurring in Greenland (J.Vahl,jfi(ie Th. Fr. 1. e.) but Mr. Wright 
collected it hi the Organ aiountaius, Texas ; and it has since been found 
in Utah (Mr. S. Watson), in Alpine co., Califoi'ma (Dr. Lapham), and on 
the coast of California (Mr. Bolander).— The Chilian L. xantliophana, 
Nyl. Envm. G6n. (named by the present writer, the same year, L. ckry- 
sops, Snppl. I, but previously'described, under another name, by the 
eminent author first cited) collected in Texas and Mexico by Wright, has 
since occurred in Missouri and Kansas (E. Hall) in the iRoeky Mountains 
(Dr. Hayden) m South Carolina (Mr. Eavenel) and recently, even in New 

Jersey (Mr, Austin). Closely approximate to the last is the terricoline 

L. SchMclieri (Ach.) NyL, found in the alpine districts of the Eocky 
Mountains (Dr. Hayden; Mr. E. Hall) as on the coast of California (Mr. 

Bolander). L. cervma (Pers.) Sommerf., is, in one form or other, all 

but everywhere diffused in North America ; its finer forms are however 
rare. I have a, glattcocarpa, Sommerf. (taken by Fries also for the type 

of the species) only from the lime-rooks of Tei'mout (Mr. Frost). The 

var. fi, s^uamtilosa, Er. (i. eervina, «, Nyl. Scand.) extends to other than 
calcareous rocks, and has occurred on granite in Vennont (Mr. Frost) as 
in Greenland (J. Vahl, in Th. Er. 1. c.) and in the finest luxuriance, on 
granitic rocks, in the Yosemite valley, California, and in Nevada (Mr. 

Bolander). An infertile lichen (designable as L. tluimnina) which I 

cannot but associate with the other Califomian forms of ff, proves yet to 
be really made up of crowded trunks (as in L. thamnoplaca of the same 
region, and Leddea eonglonieraia) the longest of these trunks, which 
branch irregularly above, and are there flattened into the brown squam- 
ules constituting the outer crust, having a height of 7'""'- This remarka- 
ble overgrowth has not been described by European writers, as occurring 
in riieir forms of the species before us ; ' it looks at least possible however 

1 It ia yet observable that Fries describes (L. E. p. 137) tbe squamules of 
L. eervina as anb-peltate ; and in this view the aualogy of L. fliamnina with 
L. nibiiia, v. c6vi2>licata, Anz. (Lieh. Langoh.) is evident 
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in a thiek-erusted state of ^, from Finmark, received from Dr. Tb. Fries 
{Acarospora pelisct/plta ( Wabl.) Th. Fr. Lieh. Arct. p. 89) and may dimin- 
TBh the value of the distinction of L. tkamnoplaca. The arctic Acaro- 
spora peliscypka, Th. Fr., to which I cannot but relate the equally 
granitic A. rugidosa, Koerto. Parerg. p. 59 (e descr.) if on the ooe hand 
not easily to be kept apart from our /? squamulosa, is yet, on the other, 
most readOy conceivable (Koerb. 1. c. p. 61) as only a better-developed 
coaflition of our third form, — y, discreta, Fr. ; and, were it possible to 
clistJDgdBh specifically the granitic states of L. cervina, these last might per- 
haps be siibsnmed (as in the writer's Liob. Calif, p. 21) imder an emended 
L.peliscyplM. This v. discreta, long known only by the inappropriate 
desigoatioa of Endocdrpon smaragdulum, Ach,, is at once the most 
degraded, aad the most common form of the species, and occura every- 
where on the granitic rocks of the northern states, and northward to 
Greenland ('mmime rara,' Th. Fr. 1. c). It is observable, rarely, in 
excellent condition, on dead wood (near Boston) and the osydated state, 
f, sinc^ca {Endocarpim, Wabl.) is conspicaous on our alpine rocks ("White 
Mountains). ——It is only by the fewer and larger spores that Koerber 
distinguishes his Acarospora glebosa, Syst. p. 156, from his A. smarag- 
dula, but the difference is an interesting one ; and the plant first-named 
having occurred (aimilar in all estemal respects, and exactly so in the 
dimensions of the spores to the European specimens, but the number of 
spores in the thekes, so feir as seen, avera^g only from 12 to 20) in Cal- 
ifornia (Mr. Bolander) may be here indicated as f. glebosa. ^Under the 

name Sarcogyne, Fiotow first distinguished a little group of lecideoid apo- 
thecia, apparently and perhaps finally quite without thallus, which there 
seem to be sufScient reasons for regarding an anamorphosis of L. cermna. 
Borrer (Leight. Angioc. Lich. p. 17) referred at least the Lecidea prmgna, 
Ach. (which he distinguished from Lichen simplex, Dav.) to the same 
species which should also include JEndocarpon smaragdulum of authors, 
and is followed in this by Mr. Leighton, 1. o. ; while Dr. Nylander 
(Prodr. p. 79. Idch. Scand. p. 176) has explained the whole group as 
aberrations of L. cervina. I possess specimens of the graniticohne Ter- 
mont lichen above referred to L. cervina ^ sguamulosa, in which the soon 
biatoroid apotheeia occur not seldom qaite free of the scales, wheu I can- 
not see that they differ appreciahly from other, always ecrustaceous ones, 
referable to Sarcogyne privigna. Compare here Acarospora glaucocarpa, 
v. depauperata, Anz. Lich. Lang. n. 395 with Sarcogyne ^tycarpoides of 
the same author, Ibid. n. 359 ; and also Nyl. Sca/nd. pp. 175~G. AU the 
best known European forms are found here. The var. privigna, in vari- 
ous conditions, and including as well f. simplex, Koerb., as f. Clavus, 
KoBth. {v. eucarpaftijl) are inhabitants of our granitic rooks ; and the 
V. pruinosa, Nyl., takes their pla«e on our limestones. In the anamor- 
phosis under consideration Lecideine structure is so closely simulated 
that it is easy to compare Sarcogyne platycarpoides, Anz. (Lich. Lang. 
16 
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n. 359) with Leddea ncoroMes, Auz. (n. 357) m company with wlilcli il 
grows; uotwitlistainling the dlstjactly black hypotheeium, and noiTaal 
sporea, of the latter. And it is, at any rate, not clear, in view of Nortli 
American specimens before me, the hypotheeium of which passes from 
colourieas to blackish-brown, that we can esclmJe any lichen from the 
present place on account merely of the finally blackening hypotheeium, 
StereqpelHs, De Not. (Anz. LieJk Lang. n. 381, Eabenh. lAch. Bur. 
n. 682) only known to me indeed in these specimens, which represent 
S. CaresUrs of the author first cited, is so far scarcely to be distinguished 
from an American lichen (Massachusetts, Mr. Euasell, 1848 ; Pennsylva- 
nia, Dr. Michener; Rhode Island, Mr. J. L. Bennett; California, Mr. 
Bolander) subsumable, it has certainly appeared, under Sarcogyne pri- 
vigna, v. Ctows, Koerb,, as sufficiently reooncilable with Flotow's con- 
ception of the structure of his genus (Koerb. Sj/st. p. 266) and in fact not 
differing otherwise, except in this interior denigration, from recognized 
forms of it. As respects the spore -character, these blackened states ol 
the fruit of L. cermna, prove also to revert to normal conditions ; and ,\ 
Sarcogyne on sandstone from California (Mr. Bolander) is to i' piwtgna 
exactly as Acarospora glebosa, Koerb., to A. smaragdula; the sporos 
being always few, and observed not seldom in eights, in the thtikes ' 

XXIS. — EIKOniNA, Mass., Stizcnb. 

Stizeub. Beitr. 1. c. p. 169. Tuekerm. Lich. Calif, p. 20. Einodina, Mass. 
Etc. p. 14; et Mischoblastia, Ibid. p. 40; addita DiploiciiB sp., Geneac. 
p. 20. Psora, Naeg. et Eepp in Hepp. Abbild. t. 2, et ceett. Lecanone 
8pp., Aeh. L. tr. p. 77. Nyl. Lich. Seand. p. 147 ; in Prodr. Fl. N. 
Granat. p. 31. Parmeliasectt. Pla«odiumprop., Psorapr. p., etPatel- 
la^iapr.p.,F^.L.E.pp. 1]3,129,149. Dimelasnfe.spp., Norm. Con. p.20, 
1. 1, f. 10, b. e. Amphilomatis sp-.et Einodina, Koerb. Syet. pp. 112, 122. 
Dimetena, et Einodina, Th. Fr. Lich. Arct. pp. 94, 134; Gen. pp. 67, 
71. Dimelfcna, Einodina, et DiploiciEe sp., Koerb. Parerg. pp. 52, 
69, 117. 
Apothecia scutellEeformia, margine mine eomposito, rarius biato- 

rina. Spone ellipsoideffl, biloculares, rarius dein quadri-pluriloculares, 

fuscEe. Spermatia oblonga 1. hacillarla; aterigmatibussuhsimplicibiis. 

Tliallus crustaceus, efflguratus aut uniformis. 

' In a considerable cumber of epeoimens ffoin tbe sandstone, and in otheiB 
from the Tosemite granite, the spores measure 0,008-0,011>"'n' by 0,003-0 ,O0S'"'"-. 
and it would be easy to assnme that the thekes were normally oetosporoue. In n 
specimen from TJklaii I find however still larger spores, measuring 0,012-0,018"""- 
by 0,004-0,007™°-, thtta corresponding closely with the spores of Leeanora 
oligospora, Nyl. Prodr. p. 80, which tie author romarlts is perhaps oniy a variety 
of X. cenina. 
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The typical ilifforcuce in tiie spores separates tills genus from tiie 
otlier gronps of EuUcanorei : and its relation to the centre {Lecanora 
§ Eulemnora) is much that of Fhysda to Parmelia ; and to Flacodium, 
much that of Physda to TJieloschistes. As presented in the great major- 
ity of species, the differentiation of the spore does not advance beyond 
the biloeular stage, which is commonly assumed to express the spore- 
character of the group : hot B. Gonradi, Koerb. Syst. p. 123, as well as 
Lscan. pyreniospora, Nyl. Scand. p. 151 , f. 6, offer the quadrllooular ; and 
L. dipUnthia,T!S3l. (in Frodr.Fl. Grtm.l.c.p.31) as described ('sp.fusctB 
ellipsoideiB seriebm i-loculoses, scUicet lociflis 3 apicaUbtis simpUeSms, et 
scriebm 2 medUs svngulis e loadis 2 constitutis, vel mterdum e localis 3') 
the sub-muriform-plurilocolar gradation. This last modiflcation charac- 
terizes also iJ. sabuhsa, Tnckerm. Lioh. Calif.; S. Carestiee, Bagl., cit. 
Am. ; and B. iMsitanica of the latter author (Flora, 1868, p. 244) who 
calls the spores of his lichen ^fast parmchymaMschen.' It thus suffi- 
ciently appears tliat though far less fully exhibited than in BueUia, as 
here taicen, the whole differentiation of the brown apore is indicated in 
Mmodima; wliieh thus prefigures onr conception of BueUia. The for the 
most part granulose thaUus is modified here just as in Flacodium and 
Lecanora; passing into squamulose, and finally into radious, and some- 
what lobed conditions (sect. BimeUena, Stizenb.). 

Of the twenty odd best-marked forms described, more than two-thirds 
are northern, and nearly as large a proportion (due doubtless to fuDer 
study) European ; but scarcely half have been recognized as yet in North 
America. 

Of the effigurate section (Bimelana) we possess all the northern spe- 
cies. B. nimbosa (Pr. Diploicia, Mass., Koerb.) is confined as yet to 
Greenland (Vahl, e Th. Fr. I. c. p. 95) but may well occur, in alpine dis- 
tricts, southward of this limit. B. oreina (Ach.) Mass., which is com- 
mon in the northern States, extends southward, along the mountains 
(North Carolina, Eev. M. A. Curtis; Tennessee, Mr. Eavenel) and is 
found also in the Eoeky Mountains (Dr. Hayden) and in California (Mr. 

Bolander). E. chrysomeltena (Ach.) has perhaps mainly a southern 

range, having only occurred once (on granit* boulders, New Bedford, 
Mass., Mr, WUley) north of Pennsylvania (Hornblende rocks, Chester co,. 
Dr. Michener) where Muhlenberg probably discovered it ; but extending 

southward to Gteorgia (Mr. Ravenel). Of the granulose section (Emi- 

nodiMa, Stizenb.) B. S(^hodes is the familiar type.'and may well embrace, 
as in Nylander's view, a considerable number of forms -which pass for 
species with other writera. Several of these tend to squamnlose luxuri- 
ance, asB. ^wacftAiowa, Erempelh., of the Bavarian alps; andiecowora 
tephraspis, Tilcberm. Siippl. 1, 1. c. p. 435 (from rocks inundated most of 
the year, at Erattleboro', Vermont, Messrs, Eussell and Frost) is another, 
exhibiting similar features. These are not however wholly wanting in 
the varied modifications of B. sophodes, v. conjragosa, Nyl. ; to which may 
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perhaps safely be referred the larger proportion of our Tack-Rinodince. 
It. Ascodscana {Lecanora, Tuckerm. Suppl. 3, 1. c. p. 204) is a com- 
mon bark-Iidien of the White Mountains ; and is found also in Massachu- 
setts ; in Vermont (Mr. Frost) in Canada (Mr. Drummond) and iu Illinoia 
(Mr. Hall). Mr. Frost, and Mr. Willey observe it also on rocks. Thallus 
sqnamaceous. Apothecia leeanorine, with erenulate border; 0"™-, 6-1 1™- 

wide. Spores 0,025-40°""' long, and 0,011-18'"""- wide. B. turfacea 

(Wahl.) Eoerb., and the closely akin if. mniaraa (Ach.) Th. Fi'., are 
earth-lichens of Arctic America (J. Vahl, e Th. Fr. 1. o, C. Wright) aod 
the former is not uncommon in the alpine region of the White Mouutsuns. 

R. Bischoffli (Hepp) Koerb. Parerg. p. 75, a lichen not without marked 

features, from the calcareous rocks of Germany and Italy, is represented 
here on lime-rocks, in Kansas {Mr. Hall) and in Texas (Mr. Wright). 
Apothecia soon blackening, and looking rather Uke those of some LecMea 
or Budlia. Spores {eharaeterized by the wide, dark interstice between 
the spore-cells, looking like a brown band, as noticed by Eoerber) 
0,014-20"""- long, and 0,01I-14'°"'- wide, in the lichen from Texas ; and a 
little smaller, or about 0,012-18™- long, and 0,007-9^™- wide, in that from 

Kansas. R. sabuhsa, Tuckerm. I. supra c, is a terricohne species from 

California (Mr. Bolander). Spores in eights, from regularly bilocular 
becoming soon, and most commonly quadrilocular ; and the two (larger) 
middle cells not unErequently but irregularly passing into four ; 0,024^-32"""- 
long, and 0,010-16"""- wide. 

I add here as an appendix, with little hesitation, the myrioaporous 
R. constans (Nyl.) described by Massalongo as a dtetinot generical type 
{Maronea) the minute but at length truly biloonlar spores imitathig suffi- 
ciently (much aa the nucleiform hymenium of Pertusaria does the ma- 
ture fruit of Lecanora) the younger (colourless) condition of the Rinodma- 
type, and the lichen agreeing with this genus generally. The American 
plaut is described, under the more recent name of Lecanora Bcrica, in 
the writer's Obs. Lich. 1. c. 5, p. 403,' and Is eonmion throughout the 
United States, Its spores are now constricted at the middle ; one of the 
best indications perliaps of the coloured spore in its hilocular stage, when 
colour is wanting. 



Sub-Fam. 2. — PERTUSAllTEI, Nyl. 
Apothecia composita, difFormia. 
The typically compound and closed receptacles of the crustaceous 
group before us may well appear abnormal as respects Parmeliaceous 

1 It is obserred here tUat ' the spores are described as sinipie by all the authors 
who have remarked on them ' ; hot Arnold {Lich. IPrdnk. Jur. in Mora, 18G0, p. 71) 
had already noticed in Epecimens of Maronea Kemmkri, Koerb,, that the sporee 
were ' meiet mit je 2 OdtrSpfelien versehen.' 



ibyGoogle 



(125) 

lichens ; but they are uone the less explainable from onr present point of 
view. An always included hymenium may be called nucleiform, but is 
not on that account necessarily Veirucariaceous ; aud there is nothing in 
the hymenium of Feriusaria, and the structure immediat«ly eouditionlng 
it, to esclude it from Lecanorine afQnity. Direct evidence to such affin- 
ity is afforded moreover by the fact that species slip back, not seldom, 
into scuteUfeform states ; in one at least of which the normal apothecium 
of the sub-family last considered is so distinctly presented, that the 
lichen may almost pass, and is indeed claimed, at once, for a Lecanora, 
and a Pertusaria. 

Scarcely lees clear ia it that if Pertusaria thus reverts to Lecanora, 
the latter, for its part, is not without anomalies anticipatory of Pertusa- 
ria. This is especially seen in the distinguished cluster of Lecanorce 
which of all others most nearly approaches, in the spores, to the group 
now before us. The fruit of L. tarto/rea, v. ^rtusarioules, Th. Fr., is de- 
scribed (lAch. Arci. p. 100) as rounded and flattened warts, impressed 
above with now as many as ten, mmut«, yellowish-rosecoloured disks. 
And i. paliescens, v. roseUa, Tuekerm. herb., is a similarly irregular, 
American hchen, in which what should be the disk of a simple apothe- 
cium is divided, by processes from the interior of the margin, meeting at 
the centre from which they appear to radiate, into from five to fourteen, 
small, at first ovate disks, passing at length into mere cracks between 
the very numerous processes ; aud these last becoming thus predominant 
at the expense of the hymenium, the Pertuaarieine type is not seldom, or 
doubtfully suggested. 

It is then, in this view, the lecanorine hypothecium — not rarely 
extended upwards into a marglD in the Bulecanorei, as weU as in G^a- 
hcta — which explains the now evident inner border of lecanoroid Pertu- 
sarite; and furnishes, in the compound species, at once the dissepiments 
which part, and the common tissue which envelopes, and even (in 
P. Wulfenii) finally encircles, with an elevated, blackening ring, the 
clustered hymenia. 

But Pertusaria touches PMyctis and Tlielotrema, on the one hand, 
almost as clearly as Leamora, on the other ; and unites thus the now 
almost Parmeliine Eukcanorei and the sometimes too discrepant Urceo- 
lariei in one and the same natural family. It is yet hardly to be ques- 
tioned that the gi-oup stands in nearest relations to Eulecanorei; and 
the spores, mstead of at once removing it, as FUyctis, &c., are removed, 
from the line of direct analogy with Parmelia and Lecanortt, are in this 
line, and offer, though the ultimate differentiation be not reached, the most 
remarkable known expression of the Lecanorine spore-type ; foreshadowed 
only In L. tartarea, &c. Nylander's recent discovery of a Pertusarieine 
type {VaHceUaHa, Nyl.) in which the second stage in the evolution of the 
colourless spore ia exhibited, suggests indeed the possible occurrence of 
other types, displaying Its further development. But Pertusaria teuco- 
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sticta, Mont. {Syll. p. 381) with annulaiiy pliiriloculai' spores, should he 
rather asaociahle, as Nylauder has associated it, with hia FMyctis Bolin- 
iensis (Lindig Aer&. If. Gran, n, 900) : and FUyctis, whatever its affinity 
to Pertmaria, is without question much nearer to Tkelotrema; if iodeed, 
ill the last resort. It prove well separable from the latter. 

While the resemblances of Pertusaria to Lecanora have been recog- 
nized by authors, and illustrated especially by Fries {L. E. p. 419) the 
agreement has been general to Consider these resemblances as relations 
rather of analogy than affinity, and, with scarcely an exception, the 
former genus has been placed among angiooarpous lichens. Nylander, 
on the contrary, assigns to his sub-tribe FertusaHei {Lich. Scand. p. 177) 
a place between hia Ettlecanorei (which includes Urceolaria) and hia 
TkelotremeL Stizenberger {Beitr. 1. e. p. 167) follows the author just 
cited in refen'ing Pertusaria to Parmeliacei ; but neither distinguishes 
Urceolaria ft-om his Leeanorete, nor the genus before us from Thelotremeas. 



5X5. — PEETTJSARIA, DC. 

DC. FI. Fr. 2, p. 319. Schser. Spieil. p. 64; Enum. p. 226. Fr. L. E. 
p. 418, addita Parmelite sp. pr. p., p. 186. Leight. Brit. Angioc. Lich. 
p. 26, t, 9, 10, n. Norm. Con. p. 27. Mass. Eic. p. 186. Naeg. et 
Hepp in Hepp Ahhild. t. 2, etc. Koerh. Syst. p. 381 ; Parerg. p. 310. 
Tb. Pr. Lich. Arct. p. 258, addita Lecanor£e ap., p. 217; Gen. pp. 69, 
105. Mudd Man. Brit. Lich, p. 271. Porina, et Tariolarise, Isidii et 
Lecanorie spp., Ach. L, U.; Syn. Pertusaria, et Variolarite, Isidii et 
Thelotrematis spp., Turn. et. Borr. Lich. Brit. p. 191, etc. Pertusaria 
et Varicellaria, Nj!. Enum. Gen. p. 117; Lich. Scand. p. 177; Lioh. 
exot. 1. c. pp. 220, 241; hi Prodr. Fl. N. Gran. p. 35; Syn. Lioh. N. 
Caled. p. 31. Stizenb. Beitr. 1. c. p. 167. Th. Pr. Lich. Scand, p. 322. 
Strueturam exposuit Talasne, M6m. sur les Lich, pp. 48, 59, 189, 
t. 11, f. 1-10. 

Apothecia globulari-difformia, clausa porisque pertusa, hymeoia 
(1-00) nucleiformia includentia; aut explanata, lecanoroidea. 
Spone magQEe, eUipsoidcEe, simplices I. rarissime biloculares, iucol- 
ores. Spermatia acieularia, recta; sterigraatibus siuiplicibus. 
Thallus crustaceus, uniformis. 

The genus is remarkable, no less for its typicarlly compound apothecia, 
than for the transformation of these into soredia (described at length by 
Turner and Borrer, under Variolaria, Pers.) and of the thallus mto that 
corallold overgrowth which the older writers distinguished as Isidium. 
'S<BC Variolaria et prtsdptie Isidii formatio,' remarks Fries, 'religuis 
pkrisgm Angioea/rpis jxregrma (nam ad omnes Idehenes fttsc metamor- 
phosis incaute extenditur) etiam afflnitatem eum Parmeliis confirmat,.' 
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(L. B. p. 420.) But mtoresting as is tlio group, iu several respects, the 
species are ill-deflued; and their limita more than commonly uncertain- 
No clear difference has been indicated f sr T a> u-eliaria Nyl beyond 
the subordinate one of bilocular spores 

Fertusaria is generally diffused; the fifty deiciibed species being 
divided pretty equally between northern and sonthem (tropiual and 
austral) regions, and the type (P. peittisa) together with P lucplaca 
reckoned cosmopolitan by Nylander {Enum Gen ) Almost the whole of 
the northern forms are European ; but only half of them are known as 
yet as North American. Acceaaiona to this number may however he 
expected ; though a satisfactory estimate of the variableness of known 
conditions has perhaps yet to be made. 

F. Wyonfha (Ach.) Nyl., interesting a« ahnost equally referable to 
Lecanora (in which the older writers placed it) and the present genus, is 
an alpine and arctic lichen, and has occiured here, in Gtreenland (J. Vahl, 
in Th. Fr. Idch. Arct. p. 117, where it is made a section of Lecanora) 

and in islands of Behring'a Straits (Mr. Wright). P. dactyUna (Ach.) 

Nyl. in Prodr. FL N. Grcm. p. 36, note (Isidium, Ach.) was also found by 
Mr. Wright in ishtnds of Behring's Straits, and illustrates the frutlculose 

overgrowth of the Pertaaariine thallus.' F. velata (Turn.) Nyl. Scanct 

p. 179 (Parmelia, Turn, in Linn. Trans. 9, p. 143, t. IS, f. 1) with lecano- 
roid apothecia, has long been known to me, and is common throughout 
the United States; but has in great measure escaped the attention of 
authors. It is near to P. midtipimcta (Sm.) Nyl. in Frodr. N. Gran. 
p. 35 {F.fagifiea, Tuck. Synops. N. E. p. 85) which is found everywhere. 
— r-P. leeanina, described below, ' is another lecanoroid species, peculiar 

to California. F. pustulata (Ach.) Nyl. in Frodr. N. Gran. p. 35, and 

in Herb. Lindig n, 2877, is everywhere a common lichen here, and distin- 
guishable by its bi-sporons thekes. P. glamerata (Ach,) Sch^r. {Farm. 

verrucosa, b, Fr. Tuck. Sjn. N. Eng. p. 42) occurs frequently in the alpine 

1 A similar Periusaria, growing over mofises, in the alpine district of the Great 
Haystacfe, New Hampaliire, differs (in my speoimenB) in having a less evidently, 

or not at all isidioid-elongated tballus! and I have found no spores. Isidium 

ntelanochloi-um, DC. (J. slalacUtieum, Clement., Ach.) appears, as Achaiins called 
it, ' distinct from I. dacti/Umtm.' and to possess the aspect of Fertusaria ; but the 
speeimens in, my possession (Tfelwitsch. Cr. Imsit. n. 22. Delise va.horb. Duby.) 
have not afforded me bymenia, 

* FertMsaria leemiAna (sp. nova) tliaUo tenui tequabili pallida Inteseente ; apo- 
tJieeits lecanoroideis (0""-, 6-1""- lat.) sessiUbKS monothalamis pHmitus albo-piU- 
iioraZente, mm'gine thallino integro, disco eameo-palleaeente siibmarffinaio. ^orw 

6i»w wi tJieoit, ellipsoideie, y>ngif. 0,0^-143™°-, crassit. 0,030-50™™ On bark of 

Mscitlus Cali/ormca {growing in company with Fertusaria Idoplaca and F. piistu- 
lata) and also on bark of Finws imignis, in California (Mr. Bolander). Except in 
being larger, and in their pale-yellowish colour, the apothecia are not very dissim- 
ilar to those of a minute, finally often zeorine, southern and tropical variety of 
Lecanora siihfusca (v. duplicaia, of the present writer) given in "Wright Licit. Oidi. 
n. 119. 
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legiona of the White Moimtaius ; as also in islands of Behring's Straits 

(Mr. Wright). P. rliodocarpa, Koerb. (e Tb. Fr, Varkellaria micro- 

siicta, Nyl-) is an inhabitant of Arctic America (Nyi.). 



Sub-Fam. 3.— TJRCEOLATiXEt. 
Apothecia plus minus uvceolata. 

Referred here ex afflnitate, as Hymenclia, Krempelh., to AspicUia, 
and that to Lecmiora; however the cliaractera should, appear now to 
indicate other dispositioua. But Thelotrema and Gyalecta are sometimes 
sufficiently iecanorioe ; and TJrceolaria, which is hut ill-separable from 
thereat, iaplaoedwith£ec«Moret by almost common consent. The groiip 
affords by i^T the most evident points of passage of tbe soutellieforni 
apothecium into the Leeldeaceous ; and plainly touches even the Vemi- 
cariaeeous; genera and clusters referable to it liaving been commonly 
assigned hy authors to each of the latter tribes. We have here in short 
the thallus of Parmeliaixi reduced finally t-o a mmimum ; and as com- 
plement to this degeneration, a remarliable diversity in the always aber- 
rant apothecia, and complexity in the spores. 

Dirma, the carbonaceous hypotheoium of which may be taken, as by 
Pries {S. 0. V.) for an inchoate proper exciple, is representative oiLeca- 
nora in the present sub-family ; and is placed indeed with Eulecanorei 
by both Koerber and Th. Fries. But Gyaiecta, though, as typified by 
G. rubra, suflciently lecanorine, appears, as a genus, to offer no uncer- 
tain indications of relationship to the coloured series ; as if in fact it were 
a mainly northern, decolorate analogue of the mainly southern, and typi- 
cally coloured Thelotrema : and its lecanorine signiflcance should suggest 
therefore an analogy rather with MinoMna. The predominance of the 
coloured spore-type is indeed evident generally in this group of anoma- 
lous genera ; and JJrceolaria may perhaps properly be regarded as repre- 
senting its real centre. WhOe takhig hoM of Lecanora, on the one hand, 
this genus almost touches Gyaiecta, on the other ; and, not to speak of 
the obvious bearing, in the latter direction, of JJrceokma actmostoma, it 
is observable that U. Valemiueliana, Mont., is without doubt a Gyalecta; 
as U. scrwposa, bryophUa took finally the same position with Acharius, 
And, once more, tTrceotana comes exceedingly near to rMo/rcma; and, 
with the latter, offers the same tendency to pass into compound condi- 
tions, which, anticipated by a pregnant instance, already cited, in Leca- 
nora, baa found its full expression in Pertusaria. 

From JJrceolaria diverges then, on this side, Thelotrema, in the same 
aeries ; and, on that, Gyalecta. And at each extreme of the group, wb 
find the similar and correspondent shb-types, — Conotrema, and Gyrosto- 
mum; wherein Parmoiiacoous character all bnt disappears. 
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SXSI. — CONOTREMA, Tuokerm. 

Tuckerm. Syn. N. Eng. p. 86. Koerli. Parerg. p. 105. Th. Fr. Gen. p. 75. 
Stizenb. Beitr. 1. c. p. 15S. Lecideffi sp., Aeli. L. TJ. p, 671 ; Byn. p. 27. 
Lecidese sect. , N jl. Enum. Gon. p. 127; Add. nor. ad Lich. Enr. in Flora, 
1867, p. 329. 

Apotheeia ureeolata, truncato-conoidea, subinde patellato-aperta, 
excipulo proprio atro ; thallino tenui, evanido. Sporse cylindraceee, 
pluriloculares, incolores. Spermatia baud visa. Thailus crastaceos, 
uniformis. 

0. urceolatum, originally found by Swartz, and by Mubleuberg in Penn- 
sylvania, but equally common in New England and Virginia, estending 
southward indeed {in the mountains) to Soutli Carolina (Mr. Ravenel) 
and ascert^ned recently to occur also in Geraiany (Koerber, 1. c.) is the 
only species tnown to me ; but Dr. Nylander describes his Leddea homa- 
lotrcrpa (Nyl. Add. ad lAch. Eur. I. supra c.) as of the earoe type with, 
and yet specifically distinct from C. u/rceolatum. The apotheeia of the 
latter become finally somewhat explanate, and patelliBform. Sporea of 
the American hchen long-cylindraeeous, 30-40-locular, and reaching the 
length of 0,160™'"- Whatever the external resemblance of Conoirema to 
Gyrostimmm, Pr., — and the former was closely associated with the latter 
by Acharius, and doubtfully by Fries (S, 0. V.) theu: spores separate the 
two plants obviously and widely. 

It is only as an extreme member of the present sub-family, — itself, in 
not a few other instances, on the verge of exclusion from the tribe — that 
the type before us can he associated with Farmeliacei. There is yet a 
certain degree of resemblance in Conotrema to Urceolareine types, as 
perhaps especially to Oyalecta; and, with one important exception, the 
lichen has been placed, by the more recent writers who have considered 
it, in proximity either to Tkelotrema, or to Gyaleeta. It is not so easy to 
follow Nylander in making it au appendix to his Leddea ; especially as 
he does not hesitate to associate the very similarly aberrant Oyrostomum, 
Fr., with Tlielotrenta. But Gyrostamum looks away from the present 
family rather in the direction of certain Qrapliidacei ; it is interesting, 
therefore that the learned writer just cited has more recently suggested, 
iu view of the European hchen described by him as Leddea Iwmalctropa,. 
that this, together with Conotrema urceolatum, from which the first is 
said to differ particularly in its flat apotheeia {'priBcipue apothedis 
plants ' ) may possibly bo better referable to Melaspilea. Nyl. The latter 
was indeed first piiblished nine years after the publication of Conotrema; 
but it appears certainly difficult to detect any especially noteworthy 
resemblances between the lichens named which are not aufQciontly couDr 
terbalanced by the discrepancy in their spores. 

17 
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SXSri. — DIRINA, Fr., Massal. 

Fr. S. 0. V. p. 244 ; L. E. p. 193, addita et Farm, sp., p. 177. Mass. Sui 
Gfen. Mrin. &e. Koerb. Sjat. p. 154. Nyl. Prodr. p.97; finum. Gfe. 
p. 116. Th. Fr. Gen. p. 67. Lecaaorte sp., Ach. L. U. p. 361. Dirina, 
et Ureeolarifc sp., Scliaer. Emini. p. 92. Secoligio sp., Norm. Cou. p. 18, 
1. 1, f. 9, b. IjecaniEe sect., Stizenb. Beitr. 1. c. p. 170. 

Apotbecia scutelkeformia, bypothecio comeo, nlgro. Spore fusi- 
formes, quadriloculares, incolores. Spermatia acicularia, arcuat-a; 
sfeerigmatibus simplicibus. Thallus crustaeeus, unilbrmis. 

Lecania, Masaal., differs imm Lecanora proper in notbing but the 
spores; wliich yet express only a different degree of evolution of tbe 
same type. But IHrina is remarkably distinguished by its black, horny 
bypotheoium (accip. pfoprium, Fr. S. 0. V.) not however extending 
upwards into a margin. It is true that in some tropical Lecamorm 
{L. granifera, Aeb., placed bybim next to L. Ceratmifs; L. mesoxantlta, 
Nyl, ; and L. sub/usca v. rmlanocardia, Tuckerm. in lAch. Cub. u. 117, 
which perhaps is L. endqphtsa, Nyl.) — all referable to the stibfusca- 
group, the spermatia of which accord with those of Dlrina^vre have 
also a similarly discoloured hypotheeium ; but there is something distin- 
guishing in the habit of the type before us. It reminds us, as Pries has 
remarked, at onee of Pertmaria and JJrceolaria; and the pla^e assigned 
to it by Nylander is exactly between these genera. Nor is Dirina with- 
out relations, sometimes proving difficult, to Graphidaceous types. A 
condition of D. Ceratonue is not a little suggestive of Ckiodecton myrti- 
cola; and was referred to Ghiodecton by F6e. And Platygraplta, Nyl., 
approaches even closely to the Lecanorine group before us. This is 
apparent in P. dirinea, Nyl., to which this author, above all others com- 
petent in the case, baa referred Dirina mtdti/ormis, Mont. & V, d. Bosch 
(Serb. Jtmgh. !) and perhaps even more remarkably in Platygrapfm Cal- 
ifornica, Nyl., described as a Dirina by the present writer (Lich. Calif. 
p. 17). 

Beside the two European foi-ms or species, the genus is represented 
by a species from Chili ; and another from the Cape of Good Hope (Nyl. 
Enwm. Gen.). It has not yet occurred nearer to the North American 
continent than the Sandwich Islands, where a small form of D. repanda 
was found, on volcanic rocks, by H. Mann. 

XXXIII. — GTALEOTA (Ach.) Auz. 

Anzi Catal. Lich. Sondr. p. 63, addita Biatorinie sp., p. 73 ; Manip. p. 146 ; 
Symb. p. 11 ; Neosymb. p. 8. Gyalectas sp., Lecanorm sp., et Leeideie 
spp,, Ach. Syn. Gyalecta max. p., Parmelite sp., et Biatorse spp., Fr. 
L. E. pp. 134, 194, 261, 264. Gyalecta, Phialopsia, Potractia, Secoliga, 
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Biatorime spp., et Sagioleclaia, Mass. opp. varr. Koerb. Syat. ; Parerg. 
Gyalecta, Patellaria pr. p., et Biatoraa spp., Naeg. et Hepp in Hepp 
Flecht, Enr. 1. 1, &o. Lecideae sect. 1, A, b max. p., c. sp., et sect. 2, 
k, sp., Nyl. Lich. Scand. pp. 108, 207, 240. Gyalecta, Petraotis, Paehy- 
phiale, Biatorinse spp., Si^olechia, et Ehexophiale, Th. Fr. Lich. Aret. ; 
Gen. Gjalecta, Seeoliga mas p., Ramonia, et Lecanise sect., Stizenb. 
Beitr. Gyalecta, Lecanise sect., et Patellariic spp., Mull. Prineipes de 



Apothecia urceolato-biatorina, margine subcrenulato; cseipulo 
proprio colorato (rarius nigro) connivente, !. dein explauato, a thai- 
lino lecanorino I. incompleto plus minus marginato. Sporte ex 
OYoideo-ellipsoideo fusiformea vel acieulares, bi-quadri-plurilocu- 
lares, loculis rarius irregulariter 1. nunc nmriformi-divisis. Thallus 
cmstaceus, uuiformis, 

G. rubra (Hoffm.) Mass., is an undoubted lecauorine lichen, the affin- 
ity of which to ff. eameo-lutea was indicated by Turner (Linn. Trans. 9, 
p. 145) and allowed by Pries, — and to Q. exanthematica (which Turner 
had also intimated) as well as to Q. foveolaris, &c., by Massalongo (JJiC. 
p. 146). The last-named species has been especially illustrated by Dr. 
Th. Fries {lAch. Arct. p. 138) and his excellent specimens leave little 
reason to question the correctness of his conclusion that there is no real 
difference in type between it aud (?. rubra. Neither of these weh-marked 
species has yet boon detected in North America. Nor haTO any of the 
interesting forms inhabiting calcareous rocks in Europe, oscepting only 
G. cuptdaris, occurred here, where the calcareous Lichen-flora has yet to 
bo csplored : aud we possess therefore no fully sufficient means of reach- 
ing an opinion on the position of G. epulotka, Ach., aud G. FrevosHi, Fr., 
which Nylauder continues to refer to his (section) Gyalecta, but Koerber, 
and others, to the Eulecanoreine AspieUia and Hymenelia; with the 
former of which last-named groups the graniticohne G. odora, Ach., is 
perhaps with less difficulty associable. It appears still likely that species 
occur with constantly simple spores ; and such {as, for instance G. epu- 
lotica and G. PrevosUi) may well approach conditions of Lecanora sect. 
a4spieSto, or express better (as Pinacisca simife, Mass.) the Gyaleetino 
type. 

The bilocular gradation is sufleiently well expressed in Q. Vakneue- 
liana (Mont.) Tuekerm. (G. asteria, Tuck. 06s, Mch., and in Wright 
Lich, Cub. u. 173) and less satisfactorily in the biatoroid G. lutea (Dicks.) 
and G. Pmeti (Schrad.). The remaining species, for the most part, 
exhibit the oblong or fusiform type, becoming acioular in G. acicularis, 
Anz., as in G. cornea {Biat. cameola, Fr.) and also appear fully referable 
to the colourless series. From this howevor the ultimate internal struc- 
ture of the (equally colourless) spores of G. cupularis, G. abstrusa, and 
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several others, distinctly divoigcs, Bxhibitiug tho chaiacti nstical differ- 
entiation of the browE apoie, aud Gydlecta must bo admitted, and ia 
admitted, and by authors elsewhere anfiiciently disposed to insist on the 
value of such differences, to possess by no means a satisfactory spore- 
character. But Thelotrema, viewed m its whole extent, furnishes an in- 
structive example of a similar eonlusiou of types, on a much larger scale ; 
and the manifest difaeulties in the way of dividing this large genus from 
the pohit of view of tiie spores, may well influence our construction of 
the smaller assemblage before us. 

The spores of Gyaiecta tend now to an excess of number in the thokos, 
of which G. Vdlemiteliana, above noticed, G. nana, Tuckcrm. Obs. Lick. 
I. c. 5, p. 415, and G. corUcola (I'achj/pMale, Lonnr.) are instances. But 
the Lost, in the European (Koerb. Parerg. p. 112) as well as the American 
specimens {G. ceratina, Tcckei-m. 1. c, fide Nyl. in Bot. Zeit.) reverts 
towards if it does not reach the normal number. 

The thallus is well exhibited in G. VcUenzueliana ; but in other cor- 
ticoline species, as G. absiruaa (Wallr.) Am., G. cornea (Sm.) G. corticola 
(Lonnr.) &c., it finally disappears, and nothing remains but general affin- 
ity to connect the at length biatorine apotheeia with the present genua or 
family. With the just-named biatoroid expressions of Gyalecta, I follow 
Nylander in considering G. lutea (Dicks.) and G.^iMe<i(Schrad.) as prop- 
erly associable. 

The denigration of the proper esciple appears an insufdciont reason 
for excluding any lichen from the present sub-family which may other- 
wise be referable to it ; and instances of the sort are far enough fl^om 
uncommon. Among these we may reckon here the very curious G. rliex- 
obl^hara {Lecidea, Nyl. Sh&eophiale coronata, Th. Fr. Secoliga sect. 
SagiohcMa, Stizenb.) appearing indeed, at first sight, to have little to do 
with Gydlecta, even in the largest view of tho genus. Examined how- 
ever more attentively, the peculiarities of the plant will bo found possibly 
more espMnable from the point of view of Gyalectino types, than from 
any other ; if its position be not in fact determined by that of G. protu- 
hera/ns (Ach.) Anz, (Schsr. Selv. n. 203. Herb. Krempelh.) in which the 
exciple is not originally, or truly carbonaceous. Young apotheeia of G. 
rhexoblepMra are often similar to those of G. exanthemaMea, except in 
colour. Those of G. protuberans are distantly comparable with G. leu- 
caspis, Krempelh.!; but they rather resemble those of G. leddeoides, 
Massal. {Herb. Th. Pr.) as is remarked also by Koerber {Parerg. p. 109). 

These blackened gyalectine types are especially interesting as illus- 
trations of the near afOnity of the present genus to Urceolaria, which 
approaches it in several recedent forms, as particularly in U. acHnostoma ; 
while Gyalecta imperfectly anticipates, in like manner, in instances already 
considered, (of whieh G. leddeoides is one) the Urceolariine spore. And 
it is worth adding that the same radious wrinkling, observable so com- 
monly in the margin of the gyalectine exciple. and deepening into clefts 
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in G. cameo-lutea, G. emintkemai^a, and finally in G. protuberam and 
(?. rhexoblfphara, is far from strange to Urceolarm; which exhibits a 
now deeply-cleft, though finally, as in other species, obtuse margin in 
U. cMorolettca of the present writer (Wright Uch. Cub. n. 123). 

The range of Gyalecta is decidedly northern. Of the twenty-five de- 
scribed species, four-fifths are European. G. lutea extends into, and is 
common in the tropical countries, where G. pineti also occurs, at least in 
Cuba ; and several species are peculiar to these regions. It is perhaps 
not surprising that Lichens generally so minute, should have in great 
measure escaped attention here ; but a very considerable part of the 

European forms are but recent acquisitions. G. lutea (Dicks.) Tuck- 

erm. Lich. Hawai,, is not rare in New England, and southward I have it 
from Alabama (Mr. Beaumont). It extends also to the tropics (Wright 

Lich. Cub. u. J77). G. pineti (Schrad.) less observable, has occurred 

in Vermont (Mr. Frost) in Massachusetts (Mr. "Willey) iu New York 

(Herb. Eavenel) and in New Jersey (Mr. Austui), G. absconsa, 'Iiick- 

enn. 06s. lAeh. 1. c, is only known as yet from South Carolina (Mr. Rav- 

enel). G. corticola (Lonur.) {Secoliga/agicola, Hepp in Koerb. Parerg., 

G. ceratma, Tnckerm. 1. c.) exceedingly like G. conieo {Biat. cameola, 
Auctt.) but at once distinguished by the spores, is probably not uncom- 
mon, but most easily escapes notice. It has occurred as yet only at 
Amherst, on Elm and Ash (Myself) and at Weymouth, ou Red Cedar (Mr. 
Willey). — -G. Flotovii, Koerb., also well distinguished by the spores, 

and found in Amherst, on Elm, is probably not rare, but overlooked. 

The arctic G. rhexoblepkara (Nyl.) discovered, by J. Tahl, in Greenland 
(Th. Fr. lAch. Arct. p. 203) was found also, in islands of Behring's Straits, 
by Mr. Wright. 

XXSIT. — TJRCBOLARIA, (Aoh.) Flot, 

Flot. Lich. Sil. cit. Th. Fr. Nyl. Prodr. p. 95; Lich. Scand. p. 176. Sti- 
zenb. Beitr. 1. c. p. 168, Parmelia sect. Urceolaria (P. lepad. excl.) 
Fr. L. E. p. 190. TJrceolariffi spp., Gyalectse sp,, et Vervucariie sp., 
Ach. L. U. pp. 51, 74 ; Syn. p. 10. Diploschistes, Norm. Con. p. 20. 
Urceolaria max, p., et Limboria (saltern pr, p.) Mass. Ric. pp. 33, 155. 
Urceolaria, et Limboria (saltem p. p.) Koerb. Syst. pp. 168, 376. 

Structuram exposuit Tulasne, Mfem. snr les Lich, p. 155, t. 4, f. 
1-14, .->, f. 1-^, 

Apotheeia urceolato-scutelljeformia ; excipuJo proprio atro con- 
nivente, dein sEepiua explanato, discum nigrum mai^ne, a thallino 
lecanorino (rarissime obsoleto) demum discreto, cingente. SporEe 
ovoideo-ellipsoideffl, muriformi-pluriloculares, fuscsB. Spermatia ob- 
longa 1. baciJlaria; eterigmatibus sub-slmplicibus. Thailua emata- 
ceus. iiuiformls. 
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ThD importance of this gi-oup is not to be measured ty its aize. Wliile 
GTideutly Lecanorine, as respects the principal species, it may be said to 
take hold of both Gyalecta and Thelotrema; and thus to harmonize 
otherwise discordant, Biatoroid, and e^en Verraeariaeform conditions with 
the Parmeiiaoeoue type. Nor are its relations to Fertusaria entirely 
without significance ; the fruit of Urceolaria tendir^ readily to become 
compound, when it is not difBcuIt to select samples (at least in the con- 
dition of U. cmereo-cfBsia published in Wright lAch. Cub. n. 161) not 
distantly suggesting that of the genus first-named. If we eoneider the 
beat known forms, we find the first ( U. oceUata) receding towards Leca- 
mor«,^the finally Infiesed, but more often obscure margin of the proper 
exciple being coloured hke the thallus. The second ( U. serv^osa) ofi'ers 
at once the type of the group, and its point of nearest affinity to Thelo- 
trema; and both thalline and proper exciple play an important part in 
its history. While in the third (U. acHnostoma) the proper exciple con- 
stitutes the apothecium, and remaining closed (Koerber's remarks on his 
U. cloMsa, Farerg. p. 105, should be compared here) the lichen looks not 
unlike a OycUecta, and differs in feet but little from some species of that 
genus, even in character. When the proper exciple of TJieMretna black- 
ens, there may remain little but the often evanescent veil to distinguieh 
it irom Urceolaria ; and 2*. Simtense, Tuck. 06s. lAch. 1. c. 5, p. 406, is a 
conspicuous example, of which T. compimctwn, Nyl. (Urcedaria, Ach.) 
and with Uttle doubt Urceolaria fhelotremoides, Mass. Sic. p. 35, famish 
others, of such Urceolariiform species. Massalongo says indeed of the 
last-named, that the species of Urceolaria proper differ from it in no 
single generical character; which may be true, without our being able 
to take a tropical bark-lichen out of its own aeries of affinities, and refer 
it to a northern, saxicoline group, 

As the centre of a sub-family especially conditioned by the spores, it 
should not surprise us to find in Urceolaria something looking towards 
an explanation of the discrepancies from the prevailing spore-type, occur- 
ring in some more recedent members of the group. 1 venture to think 
that the development of the Urceolaria-spove, taken in its full extent {as 
from colourless, and bi-quadriloeular, it becomes muriform-pludlocular, 
and brown) is thus instructive, in the case of Gyalecta. And it is cer- 
tainly suggestive, as respects Thelotrema, that the multiform differentia- 
tion of the spores of this genus is conceivable, at least in its larger fea- 
tures, as a varied exhibition, in detail, of the progressive changes in the 
evolution of the Frceolarline type. 

The five or ais deacribed species are all sasicoline or terricoline, and 
mainly northern. U scrujposa pisses indeed southward to Polynesia 
(Nyl. Enum. Gin ) and is very neirly akm to one of the two tropical 
forms ( U. cinerec «sma, Ach ) if mdeed the latter (as compare Nyl- in 
Prodr. _Fl. N'. Gran p 35) be reallj distinguishable from it. Of the 
best-determined, European Londition'^, all are found here except U. oceh 
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lata. U. scrwposa is common throughout the country, ou granitic rocks 
and on the earth, irom Now England, to New Mexico {Mr. Fendler) recurs 
in its calcareous conditions in Nehraaka (Dr. Haydeii) and is especially 
ftne, in terricoline states, in CaMoinia (Mr. Bolander). The curious form 
of the same species in which its apothecia occupy parasitically the thallua 
of Cladonia {y. parasitica, Sommerf. Lapp. p. lOO. Nyl. Scand. p. 177) 
is also found here (Rhode Island, Mr. J, L. Bennett) and particularly fine 

specimens have been sent from California (Mr. Bolander). U. actin- 

ostoma, Pers., is as yet very rare ; having only occurred at Weathersfleld, 
Connecticut (Mr. Wright) at Aiken, South Carolina (Mr. Eaveoel) and 
(on lime-rocks) in Kansas (Mr. E. Hall), 



XXXT. — THELOTEEMA, (Acli.) Esoliw. 
Esebw. Syst. p. 15, et Lich. Brasil. 1. e. p. 172. Fr. S. 0. V. p. 269, et L. 
E, p. 427. Nyl. Enum. Gen. 1. c. p. 117 ; Lich. exot. 1. c. ; Prodr. PI. 
N. Gran. p. 40; Syn. Lich. N. Caled. p. 32; et Ascidium, Ejusd., 11. 
cc. Tuckorm. Obs. Lich, 1. c. 5, p. 405 ; 6, p. 269 ; Lich. Hawai. I. c, 
p. 327. Yolvaria (Gyrostomo exct.) et Thelotrema, Stizenb. Beitr. 1. c. 
p. 168. Thelotrema pr. p., Ascidium, ct Myriotrema, Pee Ess. pp. 
41, 49 ! Suppl. p, 88. Thelotrema, Ascidium, et Leptotrema, Mont. 
PL Cell, Cub. p. 163, t. 8, f. 2 ; Crypt. Gny. p. 55, t. 16, f. 4 ; Syll. p. 
362-4. Yolvaria, Theloti-ematis spp., Ascidium, Ectolechia, Myrio- 
trema, Coecinedia, Brassia, Antrocarpon, & (?) Mass. Ric. p. 141 ; 
Alcun. gen. p. 10 ; Miaceil. p. 38 ; Esam. eomp, p. 12, &;c. 

Apothecia urceolata, e verracgefoiiui scuteDato-aperta, disco ve- 
lato; excipulo proprio varie colorato margine suWacero cumthallino 
concreto, SporiB ex eHipsoideo obloQgffi, bi-pluriloculares, 1. domum 
muriformi-multiloculares, fuscm 1. dec^lores. Spemiatia fere in- 
cognita. Thallu9 crustaceus, unifunnis. 

T. lepadinum, Ach., the species first indicated (Ach. L. U.) as distinct 
from Pertusaria, and attaining to its perfection in the northern hemi- 
sphere, may perhaps still be regarded as the type of the now widely ex- 
panded genus ; and the character remain as it was conceived by Acharins 
(&yn.) Eschweiler, and Fries. In this species the exeipular envelopes are 
in fact triple ; and there is no doubt of its sufficient distinction from 
Urceolaria. But the innermost of these envelopes (velum Eschw. ; excipu- 
lum mterius^ Pr.) tends manifestly to abortion ; and little reliance can 
be put upon it, in its proper form at least, in the tropical groups. It 
recurs indeed here, and sometimes very elegantly expressed, as in T. pki- 
tycarpum, Obs. Lich.; hut this species is closely assoeiable m every other 
respect with T. leucastrum, of the same memoir, in which it is deficient. 
The resemblance of such abortive conditions, in which ] 
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proper oxcipio not aeidom blackens, to the immediately preceding genus, 
is not however enough to obscure for a moment the natural distinctness of 
the two groups. If Ureeolaria be in fact a modifleation of the Lecanorine 
form of ttie Parmeliaceoue apotheeium, T/telotrema is as clearly an antici- 
pation of the Verrucariaceoua ; and though receding to dilated, aad even 
scutellate conditions, these scarcely approach the perfection of the former, 
except as they depart from their own distinct centre. Imperfectly scu- 
t«lIseform states of Tkelotrema are sufficiently numerous, and afford in- 
teresting indications of what is now generally acknowledged as its proper 
affinity ; but the Terrucariaceous expression of the other line of diver- 
gence from T. Upadinuni — marked especially in Ascidium, F6e (called 
by Montt^ne a monoearpons Trypetheliwrn) as well as in the closely akin 
T. Aepressum, Mont., and disappearing at length in immersed forms 
(Myriotrema, F6e, Leptotrema, Mont.) now curiously suggestiTO of Endo- 
carpon — is significant, and may well at first appear the more so. 

The weight of the evidence appears yet to sustain the eouclnsioa of 
Eschweiier, that notwithstanding the presence of an inner hypothecial 
layer, the value of which this author perhaps understates in the present 
genus, as he ignores its existence in the Verrmariac^, and, still further, 
the imperfeetness and inconstancy of the proper exciple {peritltecium 
annulare, Eschw.) it is indeed this last, explained from the point of view 
of the now blackening lecanorine hypothecium (called by Eschweiler, in 
Ureeolaria, perith. subcuptilare, Syst. f. 12, 17) and taken in connection 
with the structure of the thalamium, which determines, and as Lecano- 
reine, the position of Thelotrema. 

But this Thelotrematous modification of the hypothecium of Ureeola- 
ria is often obscure, and at length obsolete ; when the inner exciple, or 
accessory hypothecium, enclosed now in what appears a merely thaUine 
receptacle (as in Leight. Brit, Ang. Lich. 1. 12, f, I, 8) may so simulate a 
really better exhibition of the Lecanoreine type than is predioable of the 
genus, that the whole structure shall appear at sight as referable to G^a- 
leeta as Tlielotrenia oi all excipnlar relation even of the thaUus disap- 
pearing, may come at length (is in T. compunctum, T. Wightii, &c.) to 
constitute the apotheeium Such simple apothecia are readily taken (as 
by the piesent wiitei, in obseivatious on T. simplex, Obs. Lich. 1. c. 6, 
p. 271) for exhibitions ol the proper exciple, and have probably else- 
where been descnbed ■»'» such {'margo prcprius') by authors; hut this 
proper exciple the representative of the lecanorine hypothecium, must 
be said, from om present point of view, to be in fact wanting in such 
forms. 

The inner exciple, or veil, is itsolf, as has been remarked already, very 
often abortive, or obscure ; but its place is taken, in numerous tropical 
species, by a remarkable crustaceous covering of the disk, saluted not 
seldom by the same name. This, which is well marked in T. actinotum 
{Obs. Licli:\. c. 5, p. 411) and T- WrigMH (of the same memoir) appears. 
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if compared with T. auratttm {described at tlie same place) to illustrate 
tlie nisus of the proper eseiple (coustituting here the inaer wail of the 
exterior esciple) to become compound ; and the processes which make it 
up are exactly comparable, if I do not mistake, with the similar oaea in 
compound fruita of Ureeolaria sem^osa (Fr. lAch. Suec. n. 382) and In 
those tending to become compoand of U. ocellata (Rabenh. lAch. Eur. 
n. 133). Other compound conditions looking rather towards Perlusaria, 
are described by Montague {Orypt. Gub. p. 167. Crypt. Gwj. p. 55) and 
in the present writer's Gbs. IMh. I. c, 6, p. 408, 411. 

Aseidivm, Ffe Ess. p. 43, 96, is distinguished by no generieal AS&y- 
ence from TfeioiremaKfepressMm, Mont. (Wright iicft. Cm6. n. 165, (fe(er«n. 
Nyl.) beyond the peculiar thickening of the often conspicuous but finally 
even obsolete thalline exciple, and the inferior grade of efolution of the 
spores; and I incline, with Dr. Stizenherger {Beitr. 1. c.) and in agree- 
ment with Nylauder's earlier judgment {Enum. Gin. 1. c. p. 118) to con- 
sider it not well separable. Moutagne's view of the thickened thalline 
esciple of Asddi-mi, as if constituting a stroma, and of the generieal 
type, as if oonceiyable as a 'monocarpous Trypetlieliwm' (Crypt. Guy. 
p. 57) was influenced, wo cannot doubt, by what he regarded the predom- 
inant Verrucariaoeous aflnity of the former, as of TheUtrema: but 
Nylander also (in Prodr. Fl. N. Gran. p. 50, note) keeps the two types 
distinct, even though he at the same time refers Thelotrema depressum to 
Aseidimn. 

It has been remarked already of the spores of Ureeolaria, that they 
suggest, in the successive changes of their evolution, the varied differen- 
tiation of the present genus. Wo find here, — in T. l^adlrium — the 
perfect expression of the coloured type, and, associable with this species 
extemaUy more or lesa, a variety of forms, the spores of which, though 
now, in themselves considered, referable to the colourless series, are yet 
also well comparable with the earlier conditions of the coloured, as abun- 
dantly exemplified in Ureeolaria, Graphis, & C(Btt. And the possible 
inference is that lichens otherwise associable, are not to be dissociated be- 
cause some of the species offer only earlier gradations of the perfect spore- 
type indicated by others ; and that such natural genera as the present 
may still he kept together. 

Nor ace we without positive evidence lookii^ in the same direction. 
Colour is indeed often deficient in what should be coloured spores ; but 
instead we may find approximations, in the spore-cells, to parenchymatous 
complexity. And whore the last clew is wanting, indication of colour 
often appear. The Uttle group separated by rSe as Myriotr&na seems 
at first possibly almost distinct ; but it is interesting in this connexion, 
that T. glauc^m, Nyl., though referred to the section expressed by 
Myriotrema, is yet compared by him, than whom no one has more exten- 
sively illustrated the genus, with the brown-spored T. compimctum (Prodr. 
Fl. N. Gran. p. 47, note). With this last the other curiously agrees in 
18 
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its external charactera ; whilo T. clandestinum, Foo, and T. catastictum 
of the present writer (Obs. lAch. 1. o. 6, p. 270) suggest aot improbably a 
mediation of the difference io the spores. Le;ptotrema, Mont. & V. d. 
Bosch, iu M. Syll. p. 363 {Thelotr. IVevosUtmum, M. in Ann.) is, in this 
view, far less remote from Myriotrema, r6e, than was supposed ; and the 
passage from colourless spores with entire spore-cells, to brown spores 
with at length muially divided apore-eelia, takes place imperceptibly in 
006 and the same series of most Intimately related forms. 

In all from seventy-five to eighty species of TMotrema, ahnost the 
whole from intertropical countries, have been indicated ; the credit for 
by far the larger part being due to the labours of Nylander. A single 
well marked species ( T. T^adinum) ia common to Europe and North Amer- 
ica, but extends also within the tropics, and appears again (Nyl. Comp. 
Gen. TMlotr.) in austral regions. Several are only known as yet iu the 
southern parts of the United States ; where another occurs (T. subtik) 
reaching northward to New England, and found also, according to Nylan- 
der, in tropical Australia. 

T. fepadwMm has only once occurred to me (on Birch) in the northern 
States, bat ia found in Arctic America (Hook, in Eich. Append. Frankl. 
Narr. p. 760) and in Oregon (Herb. Hook.). Southward it becomes more 
rannmon (South Carolina, Mr. Ravenel; Lonisiana, Hale; Texas, Mr. 

Wright) but the apothecia are smaller. We have however another 

northern species in T. subtile, Tuck. Suppl. 1, 1. o. p. 426, described later 
by Nylander {Ea>p. IMh. N. Caled.) under another name, which, found 
originally in Vermont (Mr. Frost) and the year after by myself in Vir- 
ginia, baa also aince proved to extend far southward. It is to these south- 
em and at length semi-tropical regions that we are yet to look for the full 
exhibition of Thelotrema, aa a North American genus. From the neigh- 
bouring island of Cuba, Mr. Wright has sent from thirty-flve to forty 
species, and the number will probably be increased. A few of those aro 
already known to occur within our limita. T. granulosum, Tuclfenn. 
Suppl. 1, 1. c. p. 426, was found on Bald Cypress, in Louisiana (Hale). 

T. cavatum (Ach.) Nyl., a common tropical species, has recently been 

detected, on trunks, in Southern Texas (Mr. Eavenel). T. Bommgense 

(F6e herb; sub Ascidio. NyL) occurs in Miasisaippi (Dr. Veitch) and has 
lately been found in South Carohna (Dr. Mollichamp). From this scarcely 
differs, except in the rose colour of the interior of the thalluie exciplo, 
Asddimn rhodostroma, Mont. Gut/. 1. c. (compare Nyl. in Prodr. Fl. N. 
Gran. 1. c.) to which may bo referred specimens^ finally, it is to be re- 
marked, shewing no trace of the coloration in question, from Louisiana 

(Hale). T. monosporum, Nyl. (W. Gr<m. 1. c, Syn. N. Caled. p. 38) as 

dotermined by bimaelf, is another discovery, on Bald Cypress, in Louis- 
iana, of the lamented Hale; and a form in which the apothecia are 
y at all protuberant above the thallua, was collected in southern 
y Mr. Eavenel. That tho groat tropical assemblages, TJwlo- 
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trema and OrapMs Bhould offer some, perhaps difficult, pcpinta of contact, 
will surprise no lichenist familiar with these exceedingly varied genera ; 
and such species as Graphis renifomiis, Nyl. (Lindig Herb. W. Gro/n. n. 
2651, &e.,) and TheMrema UreUiforme and T. leiostomum of the present 
writer (Wr^ht LieJi. Cub. n. 149, 150) in some at least of their forms, 
may "be s^d to suggest, if they are not examples of, such approx- 
imation. But I shall venture to go farther. T. leucastrwm, Tiickerm- 
Ohs. lAch. L c. 6, p. 269 (Wright Lich. CM. n. 158) Is not to he denied 
affinity of a very close kind to T- platyGarpoides of the same memoir 
(Lich. Cub. n. 157) and to 3*. platycarpum (Lioh. (M>. n. 139) of an earlier. 
And in this case, and in view especially of such forms as T. hucastrum, 
V. diffbnm (lAch. Cub. n, 159) not to speak of such as T. schizostomuaa 
of the same memoir {lAch. Cub. n. 138) and T. cJiionostomum, Nyl. (Cuha, 
Wright) it is for me impossihle to exclude from the same generical affin- 
ity, several species now referred, and by very high anthority, to Graphis. 
Among these, — ^ which include also T. st/ngraphizans (Hjl. sifb Graphide, 
in Utt.) from the Bonin Islands (Wright) comparable at ouce with T. lirel- 
liforme and T. leucastrum, but nearest to the former, and T. atbo-roselliem 
(Nyl. mb Gra^Ude, in Frodr. N. Gran. p. 87. Lindig Herb. n. 2694) sug- 
gesting, from every point of view, a comparison with TJielotrema plat^ 
carpum audiisnearestallieB,— is hereto be named T. leprocarpum (Nyl. 
suh Grapliide, in Prodr. Fl. N. Gran. p. 85, note) from Bald Cypress, 
Loniaiana (Hale). This last has the haljit of the Graphis above cited, aud 
of the TlteJotrema-growi} with which it was compared, as also of T. scMs- 

ostommnj but differs from all these in its large, muriform spores. 

T. Auberiammi, Moat., the centre of a group of varying oonditious illus- 
trated in part by the writer in Wright LicA. GtO). n. 146-148, has bem 

sflnt to me from Florida. 3". Scmteme, Tuckerm. Obs. I4ch. I. c. 5, p. 

406, remarkable as well for the isidioid hranchlets, into which its thallus 
tends most readily to pass, as for its large, urceolariseform apotheeia, was 
discovered, on Elm, iu South Carolina (Mr. Eavenel) aud has Sims 

occurred only in Alabama (Mr. Beaumont). T. glaueescens, Nyl. to 

Prodr. Fl. N. Grom. p. 47, note) is a small species of the same near 
affinity with the last, aud very close to T. compunctum (Ach.) Nyl. 
(Wright lAch. Cub. n. 152). It has been found in South Carolina (Mi- 
Ravenel) Southern Alabama (Mr, Beaumont) aud Louisiana (Hale).-. — 
T. Savenelii, Tuckerm. emend. (Nyl. in Frodr. Fl. N. Gran. p. 50, note) 
occurring in South Carolina (Mr. Eavenel) and Alabama (Mt. Peters) is 
distinguishable from the next following species by the absence of tbe 
scattered, scarlet granules within the crust, as by the more open and 
better mailed apotheeia, but scarcely by the spores ; and its rank is 

uncertain. T. Wightti, Nyl. Endoca/rpon, Tayl. Thei. Bavemlii, Tucte- 

erm. Snppl. 1, L c. p. 4SS,prop.) inhabits the whole low ooautry of the 
South, from South Carolina (Mr. Eaveuel) to Texas (Eavenel). 
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Fi-. S. 0. V. p. 268. Nyt. in Prodr. FL N. Gran. p. 51 ; Syn. Licli. K. Calod. 
p. 39. Gymnotrema, Nyl.Enum. Grcn. 1. e. p. 119. Thelotreinatia ? sp., 
Poo Esa. p. 95. Mont. Guy. p. 55. VolTaiias sp., Stlzenb. Beitr. 1. o. 
p. 168. Leeideffi sp., Ach. Syn, p. 27. 

Apothecia es urceolato esplanata, orbicularia 1. eloDgato-diffor- 
mia i exoipulo ptoprio atro, margiae integro ; thallino demum dia- 
parente. Spone ellipaoideEe, muriformi-plurilooulares, fiisoesceutes. 
Spermatia hand visa. Thallus erustaoeus, UDiformis. 

G. sc^fphuliferum (Ach.) Fr., the type of the genns, remains the only 
species ; and presents a (supposed) modifloation of the TJrceolarieine pat- 
tern approachuig, perhaps too closely, to some modifications of Graphis. 

With this singularly aberrant exhibition of the final degi'adation of 
the Pannehaeeoue apothecinm, occurring here in the low coantry of 
South Carelina (Mr. Eavenel) in Florida (Mr. Beaumont) in Louisiana 
(Hale) and in southern Tesas (Mr. Kavenel) the reckoning of the memhcrs 
of the present tribe is completed. 



APPEIfDIS. 

MYEIAJS"GITrM, Mont, t Berk. 

Mout. & Berk, in Hook. Lond. Journ. Bot. 4, p. 72. Mont. PL Coll. cent. 
6, in Ann. Soi. Nat. 3, 10, p. 245 ; Syll. p. 3S0. Mass. Symm. p. 97. 
Nyl. Prodr. p. S7 ; Syn. 1, p. 139 ; in Prodr. Fl. N. Gran. p. 4. gtizonh. 
Beitr. 1. c. p. 142. 



Apothecia lecanoroidea, muMocularia, loculo singulo 1 
shigTilam fovente, paraphysibus nullis. Sporte oblongo - ovoideffi, 
sub-muriformes, iocolores, Thallus froodoao-orbiculatua, friabllis, 
totus cellulosus, ambifcu plieato-striatug efflguratusve, absque 
gooidiia. 

Not even as the most abnormal type { ' le genre le pl-us anormal ' ) does 
it appear possible to agree with Montagne in aasocifiting this plant with 
the OoTlemd. Admitting, in certain specimens, a resemblance in habit to 
some OmpMlarits, as perhaps to Thyrea Notatisii, Mass. LkJt. Ital. 
n. 174, what we have here before us is a cryptogam in which the rery 
element of struetare upon which all the essential differences of Colkmei 
haog, is deficient. And the difflcnltica (Nyl. 11. cc.) are scarcely less in 
findmg a place for it among other Lichens. It is appended here there- 
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fore only because no more definite position, wliethor within, or, what is 
the rather to be anticipated, without the Class, has yet been determined. 
M. BuHtei, Mont. & Berk, in Fl. Alg., the original specie (Pyrenees, 
Montague ! Mass. lAch. ItcU. n. 27 ! Eabeuh. i*eA. Eur. n. 635 !) has 
been traced already to Algeria, to Australia, and South America (Brazfi, 
PahstI l.iii6ig Serb. 2^. (?ra«. n. 2583, 2669, 2?89!) aod, reaching Cuba 
(Wright I) should be litely to appear also within our southern boundaries. 
And the plaot {M. Cttrtisii, Mont. & Berb.) which does occur here, and 
extends northward aloug the coast (Carohna, Curtis, Ravenel; Alabama, 
T. M. Peters; Massachusetts, C. J. Sprague, H. Willey) though certainly 
noticeable, at least in its best conditions, for general luxuriance — the 
larger thallus becomuig also efligurate, and the apothecia perhaps more 
perfectly leeanoroid— is by no means satisfactorily distmguished from 
the other. The 'etriate^plicate' circumference found by Montague in 
both bis species, and re-afflrmed by Maesalongo of M. Durtwi, may in 
fact be considered as implying the at length certainly striking, but incon- 
stant lobation of the North American Myriangium; and one of the New 
Granada forms of the older species (Liud^ n. 2583) as determined by 
Nylander, is quite as distinctly efflgurate as the Carolina plant.^ The 
apothecia are similar in both, and similarly modifled ; and the supposed 
dirersity in the thekes {Mont. 8i/U.) is far from eharacteristical. And 
this last remark applies also to the results obtained by Nylander (%».) 
from the specimens before him ; neither the thekes of the Carolina plant, 
nor its spores differing, in a wide view, in any important respect, from 

those of M. Burusi.^ The lobulate margin of the North American 

plant is at length quite free from the substrate, when the under side of 
the fringe is seen to be entirely similar m all respects, whether of con- 
figuration, colour, or smoothness, to the upper ; ao observation not perhaps 
wholly without bearing on the question of the affinity of Myriangium. 



1, observable, that both the species, aa defined, are 
IS European plauts ; — M. Dwrimi, Millard, in Mem. Soo. Set. Hat. 
StrasK being referred by Dr. Nylander (Flora, 1869, p. 298) to M. Gartisii. 

' Very commooly ronndiah-ovoid, or ' ovate-ventricoae ' (Mass.) and cot muoh 
exceeding 0,050™>i- in their loogest diameter, the thekes of Myriattgium occur also 
oblong, or 'obovate-oblong'; and the latter condition ■was understood by Mon- 
tagne to be cbaraoterietieal of his M. Giirtisii. But this exoeptionalJy elongated 
state, which I have observed to measnre 0,069-i)2'""- in length by 0,0a3-3&™- 
in width, is by no means confined to the Forth American specimens,_ot even more 
frequent in them. Spores of the Carolina plant averaging 0,025-35'"™' in length 
by 0,007-11°'™- in widfli. 
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Irib. ri. — LECIDEACET, Fr. 

Apothecia libera, rotundata, patellEeformia, aperta, dein et liemi- 
spliEerica globosavo ccphaloidea ; exeipulo proprio ; thallino normal- 
iter nullo. 

The important part filled by the thallus In the PamieUacei is conspio- 
uous also in the (at least ideally) always present thalline receptacle of the 
apotheeium. But, in the present tribe — otherwise now snfQciently resem- 
bling J^caMom, and now not ill comparable with !7sweCT— this thalline 
border is deficient ; and the hymeniam is bordered only by the proper 
exeiple : a rule not invalidated by sundry exceptions (as Bmomt/ces tBrtt- 
ginosus, BueUm aS>o-atra, &c.) in which the apotheeium is conditioned 
aJBo estraordinarily by the thallns. The two tribes difi'er then, to use an 
expression of Aeharius (^Meth. p. EB) ' quantum paUUtikB a scutellis disco- 
dcmt.' And this originally patellseform type of fruit, charactoristieal of 
Zeddeel, and often called fdatorine, is predioahle equally of StereocattUia 
and Gladofda; which genera are scarcely in fact to be well separated 
from Biatora, but by the thallus. 

There is really nothing to distinguish the crust of Bceomycei and 
Leddeei from that of Leccmorei: but the thalUne evolution of Gladomei, 
— combinlQg as it does, especially in Cladonia, together with hiatorlue 
apothecia, both the horizontal and vertical types of thallus — is so 
remarli:able, that we can hardly avoid allowing it an influence on our total 
estunate (as compare Fr. S. 0. V. p. 347) of the tribal characters; 
whether or not, with Eeohweiler {lAch. Bras. p. 340 ; followed herein by 
one or two others, as, according to Th. Fries, by Massalongo, and by tbe 
present writer in Syn. Lich- N- Eng.) we go so far as to regard it, in some 
sense, the highest expression of lichenose vegetation. 

The position of Ccmogonium is uncertdn : hut the constitution of fbs 
thallus forbids its association with GoUemei; while the apothecia are evi- 
dently biatorine. Is it possible then to conceive of it as occupying. In 
the present tribe, a position analogous to that of Fannariei-Collemei (ft* 
look at these for the moment aa one) in Farmdiacei f Camogonium will 
in that case interrupt the natural contiguity of Cladoniet and Leci^ssi; 
but only as Pannaria, &c., interrupt that of ParmeUa and Zeeanom. 

The tribe is a large one, and though mnoh smaller, in the number of 
epeeSea, than the Parmeliacei, greatly exceeds th^, in the colder and 
especially the arctic regiwie of the earth, in the number of individuals ; 
Cladonia being as remarkable In this respect, as it is also for its variabla- 
ness. "Nulla eerie vegetaMUa," Nylander remarks of this genus {Sgn. t, 
p. J38) " ccpia mi^ori et latim distributa mveniuntvr." 
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Eeckonlr^ tonghly those added since tlie publication of the estimates 
of Nylaiider (iSf/w.) the whole number of probable species of Leddeacei, 
as here taken, known to science, may be set down as not very f^r from 
about a third of tho whole number of species of Lichens. In the spores 
the colourless type predommates, at least as largely as in Farmeliacei. 



Fam. 1. — OLADONIEI {Zenb., Eoerb.) Th. Pr. 

Thallus duplex: horizontalis, sqiiamulosus 1. granulosus, nunc 
evanidus, et vertioalis caulescens, dein sufiruticulosus (podetia). 

Considering, with Fries, the Leddeacei as a series of evolution running 
parallel with ParmeHacei, it is evident at once that the present family 
corresponds with the Usneei of the latter tribe. It is distinguished how- 
ever by the remarkable character that the erect thallus of the Gladaniei 
springs from a horizontal one; which, whether with Koerber (Syst. p. 9} 
we attempt to distinguish it from the true thahos, as a certain develop- 
ment of the hypothallus {protothallus, Koerb.) or the rather assume that 
it corresponds, in all respects, with the thallus of the Leddeei, is eijually 
interesting, in its relation to the other. This horizontal thaJlua, especially 
developed in Cbidonia, is conspicuous also in P-Saphorus fibula, and 
Rcarcely less so in Stereocaulon condensatwm, and S. cereolus ; but dis- 
iil^peara, or is oven obsolete from the first, in the more fruticulose forms 
of all the genera. 

In the line of analogy afforded by the spores, Sl&reocaulon answers 
more particularly to BocceUa, of the Usneei; FUopkorm maybe com- 
pared perhaps rather with Usnea; and Ctadomin, with Bactylina and 
Evemia. 

The Cladoniei constitute about one-flfth of the present Tribe. 

XX2VII.— STBKBOCATJLOS", Schreb. 

Schrob.Gen.Pl.p.7e8. Ach. L. U. p. 113. Fr. L. E. p. 200. Tuckerm. 
Syn. N. E. p. 44 (sect. 2 escl.) Mass. Mem. p. 74. Koerb. Syst. p. 10. 
Nyl. Prodr.; Syn. 1, p. 230, t. 7, f. 7-31. Th. Fr. Monogr. Ster. et 
Plloph. p. 9-67, & tabh. 1, f. 1-3, 2, 3, 4, f. 1 ; Beitr. z. Kenntn. der 
CcphaJod., in Flora, 1866, p. 18. Stizenb. Beitr. 1. c. p. 167. Patd- 
lari* sect., WaUr. Fl. Crypt. Germ. 1, p. 438. 

Strueturam exposuerunt Tulasne, M6m. sur les Lioh. pp. 26, 173 ; 
Schwendener, Untersuch. in Naeg. Beitr. 2, p. 173, t. 7, f. 10-11 ; Die 
Algentypen d. Fleehtengonid. pp. 16, 27, 33. 

Apothecia patellEeformia, escipulo proprio, dein cepbaloidea, 
solida. SpoiES fusiformes 1. aeiculares, 4-plurilocu]are3, incolores. 
Spermatia ex oblongo saipius bacillaria 1. acieularia; sterigmatibus 
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simplicibus. Thallus frutieulosus, erectus, solidus, squamiilis grau- 
ulisve, in ramulos coralliuoicteos duqc abeuntibus, plus miDus 
vestitus (podetia) borizontali granuloso 1. SEepius evanido. 

This well marked natural geous might be supposed more distant from 
Cladonia than it reaUy is, were it not for the little group of curiously 
intermediate lichens eonstituting IHlophoms, Th. Fr. The species of 
Stereoctmlon are especially mountain plants; and distributed, in such 
situations, throughout the earth. About three quarters of the twenty 
odd described species inhabit however the mountains of the intertropical 
regions, and the centre of distribution may therefore well appear, as it 
did to rries {S. 0. V. p. 248) whose remark is fuHy illustrated by the 
monography of Dr. Th. Fries, as ' magis tr<^ic»m.' All the well ascer- 
tained European species occur in North America, except, as yet, S. ncmum; 
and several others, found in Mexico, extend, it is possible, farther north. 

Among those who have contributed to o\ir knowledge of Stereocatdon, 
Floerke, Fries, and Laurer should be especially named; these writers 
having satisfactorily determined the important forms of the northern 
hemisphere. The illustration of the less kuown, tropical species was left 
for the more recent monography of Dr. Th. Fries ; and the still later 
revision of the genus given in the Synopsis of Dr. Nylander. This work 
was the first to attempt a full exhibition of the still imperfectly under- 
stood * c^halodia' ; but most important additions have since been made 
to our knowledge of these structures in the cited memoir {Beitr. s. Ktimtn. 
d. Gephahdim) of Dr. Fries. 

S. ramulos'um, Ach., the collective name of a group of tropical and 
aUiStral forms, which later writers have variously discriminated, is credited 
by him to North America, as it is also by Muhlenberg {Gated, p. 106) and 
may be what Dr. Fries (1. c. p. 30) has indicated, under Ms S. argxis, as 
sent to Swartz by Menzies. The group appears to bo well represented 
in Mexico, but no member of it is known to me as occurring within the 
United States ; nor was there any Stereocaulon in the collection of his 
lichens with which tlie late Mr. Menzies favoured me. 

8- spJi^BTOphi^oides, Tuckerm. (Th. Fr. 1. o. p. 44. Nyl. Syn. 1, p. 234) 
an inhabitant of the Canary Islands, is cited by Nylandor, 1. c, on the 
authority of the herbarium of Mr. Lenormand, as occurring also in 
' Carolina' ; a locality from which I have never received it. 

8. Ttamodes, Tuckerm. SnppL 2, 1. o. p. 201 (Nyl. Syn. p. 351) is found 
on rocks along water courses in the White Mountains. The granules in 
this species become squamiform, and the tips of the branches assume 
then an aspect often not a httle suggestive of the extraordinary lichen 

following. 8. [mb-gm. Phylloeaulon) WngMii, Tuckerm. Suppl. 2, 1. 

c. p. 202, was found by Mr. Wright on an island of Behring's Straits ; but 
the ajKitheeia are unknown. This plant is comparable also with the 
equally sterile S.f pulmnatvm, Ach., of the Cape of Good Hope (Drfega 
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in kerb. Sonder) which is placed by Nylandei- under Siphula ; bnt is much 
moru (ividently related to the present genns.^ 

X2XTIII. — PILOPHORUS, Tli. Fr. 

Th. Fr. De Ster. et Piloph. Comment. (1857) p. 40; Monogr. Ster. & 
Piloph. p. 68, t. 4, f. 2-4. Cenomyois sp., Aeh. L. U. p. 56?; Syn. p. 
275. Cladonite ap., Fr. L. E. p. 242. Stereocaulon sect. Pilophoron, 
Tuckerm. Syn. N. Eng. p. 46. Pilophoron, Tnekerm. Snppl. 1, 1. c. p. 
426 (May, 1858). Nyl. Sjn. 1, p. 228, t. 7, f. 4, 5, 6. Stizenb. Beitr. 
1. 0. p. 166. 

Apothecia cephaloidea, solicta. Spor® ellipsoideffi, simplices, incol- 
ores. Speraiatia bacillaria ; sterigmatibus subsimplicibus, Thallua 
vertiealis subsimples, primitus solidua granulatus (podetia) hori- 
zontali granuloso-squamuloso. 

The cephalodia associate this type with Stereocaulon, as does the 
whole aspect of the New England hchen (P. fibula) bnt the spores with 
Cladonia; and the form first , observed (P. adcularis Ach.)i8uot in- 
comparable with certain Cladonim of the scarlet-fruited section. 

Three species have been described, — (DP. acicularis (Ach.) Th. Fr., 
discovered by Menzies, his own ticket says, 'on stones and dead trees, 
frequent on the west coast of N. America, 1787-1788,' and since observed 
there by others ; as according to Nylander, in Australia, and at the Cape 
of Good Hope ; — <^)P. fibula (Tuck.) Th, Fr., on moist rocks, in the moun- 
tains of New England, and lately observed in the New York mountains 
(C. H. Peck) and — (»)P. robmtus, Th. Fr. {P. polycarpmn, Tuckerm, 1. c.) 
from Norway (Th. Fr.) and islands of Behrmg'a Straits (C. Wright). 

According to recent observations of Dr. Fries (in Flora, 1865, p. 483) 
P. fibtUa ia however to be reckoned also a Norwegian lichen ; and P. ro- 
hustus proves no longer distinguishable from it in species. Though now 
fully prepared to assent to this, it seems to me impossible not to carry 
the reduction further ; and to admit that if P. fibula and P. robtistus 
agree with one another, each of these extremes agrees also with P. acic- 
ularis, and may be subsumed under it. The specimens from Menzies, of 
the western lichen, do not indicate the substrate, bnt resemble in all 
respects other western ones (N. W. coast, Douglas in Herb. Hook. ; Ore- 
gon, Scouler in Herb. Hook.; Eocky Mountains, Htn-b. Hook.) either 
undoubtedly or probably rupicohne. And recent specimens from mari- 
time racks in California (Mr. Bolander) leave it beyond question that the 

'■ Stereos. cMoreUum, described, as respects the thallus, at the sama place witli 
the two apeoies last named, ia in tsot, as indicated by Sylauder (in Prodr. Fl. N. 
Gran. p. 11) only a very minute, Btarved, and sterile condition of a Bamalina; 

e perhaps rather to E. polpnorpha. 

19 
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horizontal tlialJus of P. adcularis agrees generally witli that of P. fibula, 
m which this feature was first observed. In other respects these two 
plaiLts dtCfer, externally, soaroely otherwise than in size ; and the spores, 
iu aay large view, not appreciably. All which is equally true of the rela- 
tiozis of the robuster, arctic condition (P. robitsttts) to tho original typo 
(P, actcula/iris.) ' 

XXXIX. — CLADONIA, Hoffm. 

Hof&n. PI. Lieh. 3, p. 2 ; D. PI. p, 114. Sohier. Spicil. pp. 18, 278 ; Ennm. 
p. 183. Floerk. de Clad. Comment, p. 5. rr.L.E.p.205. Eschw.Lich. 
Brasil. 1. c. p. 260. Tuckerm. Syn. N- Eng. p. 47. Mass. Mem. p. 75, 
Eoeib. Syst. p. 15. Nyl- Syn. 1, p. 187, t. 6, f. 24-30; Lich. Scand. p. 49. 
Th. Fr. Lich. Arct. p. 145 ; Lich. Spitaherg. p. 28. Stizenb. Beitr. 1. c. 
p. 167. Cenomyce,Ach, L."D.-p. 105; Syn. p. 248. Cladonia, Seypho- 
phorus, and Pyonothelia, Fee Eas. p. 83. PateUarite sect., Walh'. 
Natm-gesch, d. Saulcheu-Flecht. p. 5 ; Fl. Crypt. Germ. 1, p. 395. Het- 
erodea, Cladonia, & Cladina, Nyl. Syn. Lich. N. Caled. p. 9. 

Siinicturam espos. Tulasue, M6m. sur les Lich. pp. 24, 36, 171, 1. 10, 
f. 6-11, 1. 11, f. 11-7; Schwendener, Untersuch. 1. c. 2, p. 168, t. 6, f. 23-27. 

Apotheeia patellEeformia exeipulo proprio, mos eephaloidea, sub- 
lEania. Sporte ovoideo-oblongte, simpliees, iucolores. Spermatia 
bafiUlaria ; sterigmatibus simplinsculis. Thallus horizontalis squam- 
uloso-foliaceus aut crustafleus, verticalem fistulosiim subsimplicem 
aut fmticuloao-ramosum subinde granuloso-squamulosum (poiletia) 



1 In conformity with this view, the arrangement of the forms of Filoplioi-iis, 
known to me, will be somewhat as follows: — P. acieiilaris (Aoh.) {Cenomyce, 
AcU.) — "West coast of Forth America, Menziea, &o. — f. fibtda {Stereocaulon, 
Tack. Pilophoriis, Th, Fr.) — Moist rooks in the moiuitaina of Bastera America, 
Taokerman, &<i.^f. robtmiua {Filoph. Th. Fr. P. polyearpuim, Tnckorm.) — 
Moist i-ocks in ITorway (Blytt) and Finmark (Th. Fi.J as in islands of Behring's 
Straits (C, 'Wright). Spores of the "Western lichen, as seen in specimens from S.ve 
collectors, ftom ellipsoid becoming more or less fusiform, and measuring irani 
0,018"™- to 0,024™°' in length, by 0,005n>°>- to 0,008°™- in thickness. Those of 
f. Jibula, as seen in my own specimens, axe less fnaiform than the spores finally 
become in the Westorn lichen, and measure 0,018""°- to ,0,023™°- m length, and 
0,005°™- to 0,007™°' in thiokness ; in the New York specimens thoy vary however 
from ellipsoid to clnbshaped and fusiform, measuring fiom 0,0]4'°"'- to 0,027"""- 
loug, and ftom 0,005""- to 0,008""^ thick. And tht«e of f roliusttis, hi my Fin- 
mark specimens {Kerb. Th. Fr., & Idoh. Scaiid. rar. n. 11) are also rather ellipsoid, 
measuring from 0,160°°°- to 0,023™°- in length, and from 0,005"""- to 0,008">"'- iu 
thickness; but become longer and fusiform in the plant from Bebriag's Straits, 
measiu'ing now 0,033°™- to O.OSS™"- iu length, and 0,005°"°^ to 0,007°'"i- iu 
tliiobiess. 
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Piom fifty to sixty species are now known. Of these about a fifth 
appears to be distribnted pretty equally throughout the earth, and (owing 
to the greater number of distinct natural regions embrafied) the larger 
proportion occurs in intertropical and austral countries ; but the genua 
makes nowhere so vast and important a part of the whole vegetation aa 
in the arctic zoue. All the European species, it is probable, occur within 
our hmits, where C. siraminea (Sommerf.) Fr., an inhabitant of northern 
Norway, is yet however to be detected ; and we possess several unknown 
to Europe. 

C. endivuBfolia (Ach.) Pr.,is perhaps represented by a small speoimen 
in my herbarium from Florida (Dr. Chapman) and I possess specimens 

ticketed 'Carthagena' from Gaudichaud.' C. viitnda, Tuckerm. in 

Dariingt, Fl. Cestr. p. 444 (Nyl. 1. c. p. S03) is common throughout the 
southem states, extending also to Mexico (Nyl. I- c.) and Cuba (Wright 
Ideh. Cub. a. 40). Northward it has occurred in Ohio (Lea ; LescLuereux) 

in New Jersey (Mr. Austin) and in Massachusetts (Mr. Willey). The 

specimens pnbliahed by the writer (lAch. exs. n. 124) as C decorttcata, 
Ploerk., agree closely with excellent ones from Ploerke's herbarium, and 
maybe taken perhaps to constitute a slenderer state {'fortasse forma 
ffracilior,' Th. Fr.) of wliat Dr. Th. Fries has desoribed as C. coraJMdea, 
Ach. (whose own descriptions are far enough ftom satlsfJictoi-y) and Dr. 
Nylander as C. deeorileata, Fr. To the last (C. decorlicata, Fr., Nyl.) 
Dr. Fries (Lieh. Aret. p. 148) well refers Fr. Lieh. Sme. a. 81, and, aa 
weU as Nylander, the less instructive Scbrer. Lich. JSelv. n. 379. The 
Blender form {0. decorUcaia, Floerk.) passes, if I do not mistake, imper- 
ceptibly, in our mountams, into the Stouter one (C decorttcata,. Fr.) and 
Floerke's designation is much to be preferred to the doubtful one of 

Acharius. 0. flmbriata, v. adspersa, podetiis mox elongatis ttferne 

squamvlosis superne furfuraceis I. decorticaHs atepe subtdatis, Tuckerm. 
in Wright. Lick. Cub. n. 32 (Cladonia adspersa, Mont. & T. do Bosch 
Lkh. Jav. p. 330) which appears to extend through the warmer regions 
of the earth, is common also, in various conditions, throughout the 
United States. The epidermis is sometimes scurf? throughout, but it is 
more commonly squamulose, and this peculiar development of squamules 
is what especially marks the lichen, and tends to obscure what I conceive 
to be its real afflnity. Specimens occur, at first sight comparable even with 

1 All these specimens oitibit tlie yellow reaction, on the nnder sifle, witli pot- 
ash ; ' which is not the case,' according to Mr. Leigkton {Not. Lich. iff Ann. Hat- 

Hist. Nov. 1866) ' with C. alcicoi-ms,' or C. cei-atophy2ta. C. aMconds is also 

to he added to the number of South American Cladomte (St. Oatliariae, Brazil, 
Pabst in herb. Y. d. Bosch, ^(6 nom. C. endivic^ol.) but the specimens, though 
offering the whole aspect, and the oharaoteristieal, marginal fibres of the northern 
lichen, are tinged by potash rather as desoribed in C. endimiefoUa. The writer 
has elsewhere (Amer. Naturalist, April, 1868) expressed aa opinion on the value 
of such tests. 
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coQditious of C.furcata, and others (witii sympbycarpeous apothecia) which 
it is difBoult not to refer to C. squamosa (and the plant of Montagne is so 
referred l>y Nylander, 1. c. p. 209) but it differs essentially in possessing 
true acyphi, an,d seems to be connected, by various intermediate condi- 
tions (as, e, g. Lick. (M>. a. 31) with C. flmbriataj bearing to this last 
perhaps a similar relation to that which C. nmscigma, Esehw. (Wright 

lAcli. Cub. n, 43) bears to C. macOmta. C. Santensis, Tackerm. Suppl. 

1, p. 427, discovered in the low country of South Carolina (Mr. Eavenel) 
has since oecurrod in the upper country ; bat other locahties, including 
California (Lich. Calif, p. 23) are, for the present, uncertain. Nylander 
has referred (in Leight. Ifot. IM. 1. c.) the ' C. Swnt&nsis status imper- 
fectW of the writer hi Lich. Cub. n. 26, to the nearly akin C. athelia, 
Nyl., first published, a little later, the same year with the species fli-st 
named, and he distinguishes it also by its showing no reaction with pot- 
ash ; hut a Cladmia from Texas (Wright) is before me, which, agreemg in 
all other respects with C. Santensis, and equally belon^ng to the ClachmcB 
pervitB, is yet so similar, as respects the podetia, to the Cuban lichen (with 
which it also agrees in showing no reaction) as to suggest rather that the 
supposed difference in the apices between these two species is of suboi-di- 

nate a«oo«nt; and that they differ only chemically. G. lepidota, Pr. 

Mrb., of the ochroleueoua series, perhaps analogous, in this series, to 
C. degeneram of the brown series, but reminding im a little, in the final 
evolution of the podetia, of C. Santemis, was discovered in Esses, Mas- 
eaohusetts, by the late Mr. Oakes, and has since occurred only hi Wey- 
mouth and New Bedford (Mr. Willey) in New Jersey (Mr. Austin) and m 

South Carolina (Mr. Ravenel). C. cristaieUa, Tucberm. Obs. lAch. 1. c. 

4, p. 394 (C FloerMana, Tackerm. Syn. N. Eng. p. 55, & lAch. exs. n. 133, 
mow Fr.) is our most common, low-country scarlet-fruited species, and, if 
I mistake not, is related to C. cornucopioides, moeh as G. FloerMana to 
some conditions of G. macilenta. G. cristateUa is a northern Uchen, and 

disappears southward in small forms approaching the nest. C. musd- 

gena, Eschw. Lich. Brasil 1. c. p. 262, of which excellent specimens are 
given in Wright Idch. Cub. n. 42, is a common South American sub-type, 
comparable with G JlmMata, v. adspersa, and with G. decorHcata, of the 
brown series, and represented here, in the Southern States, by C.ptd- 
ckeUa, Schweui., differing only in size. The latter is described in the 
writer's Suppl. 1, p. 427. G. isidioclada, Mont. & V. de Bosch iMh. Jav. 
p. 31, appears hardly distinct from C. muacigena^ to which G. splusru- 
lifera, Tayl. (sub Gmom.) may also well be referable. Dr. Nylander (I. c. 
p. 224) refers this last to G, maeilenia; from which he does not indeed 

distinguish Eschweiler's plant, except as a variety. G. cetrarUnAes, 

Schwein. herb. (Tuck. Suppl. 1, 1. c. p, 427) is still only known to me hi 

the original specunens (from North CaroUna) of Schweinitz. G. Upo- 

rina, Fr. (Tuck, 1. c. p. 428. Nyl. I. e. p. 237) occurs throughout the 
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Southern States, at least south of Virginia, and Sir. Wright found it in 
" Btony pine woods" in Cuba (lAch. Cub. n. 44). 

Thamnolia ( Aeb. ) Schier. Enum. p. 243, { Cladonta vermicularis, Auctt . ) 
is accepted as a distinct generical type by Nylajider (Syn. p. 263, t. 8, f. 6) 
and its place in the system is, according to him, immetliately after ^phula, 
in his series Eamahdei. It ia yet impossible for me to regard this lichen 
ae anything but Cladonleine, to say the least ; and the f. taunca occurs 
in our mountains (as also tn Sweden, as compare Th. Pr, IdcJi. Arct. p. 
162, where the same view ia maintained) so exactly similar to subulate 
podetia of Cladonia gracilis, intermingled with which it often grows, in 
everything but colour, that without ocular evidence of diversity, I must 
decline to separate it. The extreme inlreqaency of the described sper- 
mogones, whieb, so far as appears, only one lichenographer (Nyl. 1. c.) has 
fully esaioined, detracts from the value of this note. Tbe described 
apothecia have only been aeeu twice : in tbe fiist instance these differed 
' neither in external nor internal structure ' from those of Oladonia (Th. 
Fi-.l-c.) and in the second (Mass. m Flora, 1856, n. 15) the internal parts 
were aufflciently Cladoniine, however irregular (' afrMnwrnia,' Mass.) the 
receptaclea. Schwendener ( UnWrsuch. 1. c. 2, p. 167) finally, has compared 
at length the thalline stracture of Cladonia with tbat of Tliamnolia: 
but the whole of his argument for the separation of the latter may be 
said to turn on tbe continuity of its cortical layer; and the ralue of this 
fact in tbe system, is by no moaus determinable by its anatomical interest. 



Fam. 3.— CffiNOGONIEI. 
Thallus horizontalia, conferveo-filamentosus. 

XL. — CfEM-OGONIUM, Ehrenb. 

Ehrenb. in Hor. Tbys. Borol. F^e Ess. p. 78 ; Suppl. p. 134. Fr. S. 0. 
V.p.301. Mont. PI. Cell. Cub. p. 107; SyU. p. 381. Nyl. Enum. Gen. 
1. c. p. 119 ; Obs. Bur les Ccenog. hi Ann. So. Nat. 4, 16, p. 89, 1. 12. 
Karsten Geschlcchtel. d. Pflanz. p. 42. Schwend. in Flora, 1862, p. 
225 ; "Untersuch. in Naeg. Beitr. 4, p. 172, t. 23, f. 18-21. Do Bary 
Morph. & Phye. d, Pilze, &e., p. 270. 

Apothecia EatellEefoniiia, escipulo proprio pallido. Sporfo ex 
ellipsoideo subfusiformes, ssepius biioculares, incolores. Spermatia 
fuslformia ; sterigmatibus slmpllcibus. Thallus e filamentis arfciou- 
latis in telam subdeterminatani Titidulam Intertestis, 
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We do not leave Cladonia, without passing, in tlie Tariatiuii=; nf 
C. squamosa, into what is tecliuically Biatora; and Pries has given 
expression to this instructive fact in his Biai. Cladonia (i. E. p, 256). It 
is indeed as easy and natural to regard Cladonia, Bswnyces, and Btalora 
as constituting one continuous series, as it is to conceive of Panmlia 
(upoQ which compare Norman Con. p. 14) and Lecamra aa mating such 
a series. The approximation of the two groups last named is yet 
interrupted by Pawnaria, with all that its ultimate structure associates 
with it ; and Gcenogcmium is here provisionally regarded as occupying, in 
Lecideacei, a place analogous to Panna/nei, &o., in Parmeliacel. 

Montf^e followed Fries in airanging the type before us with Tlier- 
mutis, &c., but in whatever structural resemblances these plants agree, 
it is sufficiently evident that, in the present condition of tnowledge, we 
are not entitled to class them together; and C(mogonium must be 
excluded from Collmnei. Its exclusion is less obvious, it is true, from the 
very anomalous and 01-deflned Patmariei : and here we have also to 
note, as not without bearing hi the same direction, that its apothecia are, 
whether externally or internally, not a little similar to those of the bia- 
toroid G^alecta lutea; and that Nylander places it, in his Lecideei, next 



The structure of the thallus of Ccenogonitm. ia not so simple, or Con- 
/e»Ta-like, as was at first predicated of the genus. We find, and in all 
well-ascertained forms, that the filaments are made up of 1, a central 
series of cylindrical cells, with green content considered to be chlorophyll, 
and 2, of slenderer, colourless thread-cells which longitudinally band, or 
at length loosely surround, the first. The first may be taken to repi-esent 
gonidia (Nyl. Ccenog. 1. c. Sehwend. 1. c.) and the second will then stand 
for the medullary filaments {Nyl. 1. c. Syplien, De Bary 1. c). 

Ten species are reckoned by Nylander in his revision of the genus, aU 
of them belonging to the warmer regions of the earth. Four of these 
occur in Cuba (Wright) and I possess C. LkiMi also from Mexico. C. in- 
terpositvm, Nyl. I. c, a native also of the island of Bourbon, was found, 
on trunks, in Louisiana (Hale) and is the only Ccenogonhtm known as yet 
within the limits of the United States. 

Cystocolms, Thwaites (Ann. Nat. Hist. 2, 3) founded on Racodium 
rwpestre, Pers., is associahle in structure with Camogonimn; but is only 
known in a sterile condition. Fries observed that this plant was blackish- 
green when moist (Summ. Teg. Scand. p. 123) afld it is the type of his 
emended Bacodium (genm persistit tamtum m prima specie, gum vera a 
Fimgis excludmda,' Ibid. p. 521) to which he gave a place next to Ephebe ; 
but the peculiarities of its structure were first indicated by the English 
author cited. The axial part of a filament of Oystocokus appears to offer 
nothing to distinguish it, in any marked way, from the same part in 
Ccenogonimn; and in the former ettually with the latter, the pale-green 
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hue of the content of these central cells is attritotable to chlorophyll, 
as the cells therefore ate desoiibable as a kind of gonidia (De Bai-y 1. e. 
p. 370. Schwend. I. e. p. 173). In CystoeoUm however the peripherieal 
thread-cells with colourless content, answering to the 'medullary' fila- 
ments of Gcenogonium, are few (commonly five to ais) in number, and 
hlaekish-brown ; and they coalesce into a close integument, sheathing the 
central column. 

Cystocoleus rupestris (Pers.) Thwait^ I. c, has ooourred, in this 
countiy, only in North Carolina (Eov. Dr. Curtis). These specimens, 
determined already by Di', Curtis as the plant of Persoon, prove exactly 
similar, in the analysis, as above given, to the foreign ones. 



Pam. 3.— LECIDEEI. 

Thalhis cnistaceus, aut effigurafcus aut rarissime papilloso-ramu- 
IC9U9 suffruticulosHsve aut uniformis, matrioi atfnatus. 

It bas been remarked aheady that Gladonia eshibits, within the circle 
of variations of a single species, what is now, so to say, Bmomyces, and 
what is now Siatora; the dieappearanee of the podetinm explaining the 
latter case, and the to this superadded prolongation of the apothecium 
downwards into a stipe, the former. But if Gladonia may thus fairly be 
taken to include, from the point of view of the fruit, both the other 
genera, and the tribe Itself even, as Fries understood it, with scarcely an 
exception, disappear, from the same stand-point, as it does with WaUroth, 
in a shigle genus, ' we may leave further argument to those who deny or 
disregard the affinities in question, and assume here the sufficiency of 
Fries's demonstration of his Leddeacei. 

With not a httle of the aspect, in some species (as B. imbricatus, 
Jlook.) of an epiphyllioe Gladonia, and in others (as B. roseus) of such 
forms as Gladonia mitnAa, aad comparable again (as in B. byssmdes) 
with Stereocaulon (to which Sohffirer once referred the species last-named, 
as Eschweiler the whole genus) Btsmii/ces is perhaps nearer to Biatora; 
and with the exception of B. roseus. was united with it hy Pries. Nor 
does it seem to be certain that the nistts to develope vertically, so char- 
aoteristical of the preceding family, and exhibited in Bteomyees by the 
frequent extension of the hypothecium downwards into a atalt or stipe, is 
not properly predicable (as by Fries S. 0. V. p. 247) of the whole tribe, 
and therefore also of Biatora and Leddea. The often elevated fruit of 

1 PaUllaria, Wallr. Fl. Cryjit, Germ. exc. exeix)., tlie eecfious of wliioU, refer- 
able here, differ in iact only, as the author says, 'Tilastematis rations, ncc tanica 
GijmaUonim fw.tura,' (1. e. 1, p. 348). 
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[ chhrosticta, Tuekerm. {Obs. Licit. 1. c. 4, p. 419, sub Lecid., & 
lAch. eoss. n. J39) becomes at length (a fact first obeerYed by my friead 
Mr. Willey) distioctly snbstipitate ; and Hehcarpon, Tb. Fr. {Licit. Arct. 
p. 178) may possibly, in this view, well pass, (as it would Iiave passed, in 
the Friesian System) for a stipitate Leddea. 

The central position, in the present tribe, of Baomifces, ia perhaps 
also indicated by its many-jointed sterigmae (arthrosterigmata, Ny!.) as 
compared witli the simpler structure of the same parts in the Oladoniei 
and Leaded; but the genus passes imperceptibly into forms only with 
difficulty distmguisbablB, at least in other respects, from Biatora. 

Leddea, Aeh., pro max, p., was shewn by Fries to constitute two 
distinct series, the one (Lecidea, Fr.) separated ttom the other {Biatora, 
Pr.) by its always black esciple, a marked and sufaciently constant modi- 
fication (upon which compare Stizeub. Beitr. 1. c. p. 137, not.) and these 
series, of which Dr, Nylaoder also avails himself {Lich. Seand., p. 186) in 
arranging tho Acharian gemis, as adopted by him, are here received as 
genera. 

The family includes, especially in the sub-families Biatoreei and 
Eulecideei, the great bulk of the tribe ; and will doubtless continue long 
to afford, as it has afforded, a field of the most interesting enquiry. 



Sub-Fam. I. — BiEOMYCEI, Fee. 
Apothecia substipitata. 

SLI.— B^OMTOES, Pers., DO,, Kyi, 

Pers. in Uet. Ann. cit. Ach. DC. Fl. Fr. 3, p. 341. Duf. Rev. Clad., cit. 

Nyl. Nyl. Syu. 1, p. 175. Bteomyces, & Lecideie sp., Ach. L, "U,, pp. 

108, & 191. Bffiomyces, et Biatora sect. 1, spp., et sect. 2, sp., Fr. L. 

E. pp. 246, 257, 258. Bseomyces, et Parmehse sp., Wallr. PI. Crypt. 

Germ. 1, pp. 467, 561. Bseomyces, Sphyridium, et Zeorse sp., Plot. 

Lich. Sil. ; in Jahresbericht. d. Schles. Gesellsch, 1843. Bseomyces 

max. p., et Lecidete sp., Schasr. Enum. pp. 142, 182. Bseomyces, et 

BiatorEC sect, 2, Norm. Con. p. 21. Bseomyces et Icmadophila, Mass. 

Me. pp. 26, 138. Bfeomyces, Sphyridium et Icmadophila, Koerb. 9yst. 

pp. 151, 273. Anz. Catal. Sondr. pp. 17, &c. Th. Fr. Gen, pp. 68, 81. 

Bteomyces et Lecaniie sect., Stizenb. Beitr. 1. C. pp. 1615, 171. 

Apothecia patelUeformia excipulo proprio 1. cephaloidea margiue 
otaoleto, sub-stipitata. Sporte ex ellipsoideo subfusiformes, e sim- 
plici nunc bi-quadriloculares, incolores. Spermatia oblonga ; sterig- 
matibua multi-ailiculatis. Thallus horizontalis, crustaceus, e 
aut uniformis. 
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The natural position of B. roseus, Pers., the type of Bmomyces with 
Fries, and Flotow, as a member of the same gemis with B. bffssoides (L.) 
Scheer. {^li^dium, Flot.) ia indicated for mo, with sufficient distinctnees, 
by B. absoiulus (Venezuela, Fendler ; Wright Licit. Cub. n. 23, 24) and per- 
haps illnstrated as well by a curiously suggestive eonditioa of Cladonia 
mitrula (Alabama, Peters). Nor ia B. absolutus without value, possibly, 
in determining the place of B. (sruginosus (Scop.) DC. {Biatora icma- 
dophUa, Fr.) the generally admitted and significant resemblance of which 
to B. roseus is scarcely invalidated, either by the frequent presence of an 
accessory thalline border, or by the clearly patellfflform type of its more 
normal, and yet sub-stipitate apothecia. ' 

Fifteen species of BtBomyces, as here taken, are reckoned by Nylander 
{Syn. 1. c.) of which the four European ones are common to the United 
States. Two of those are also Australian, and a third occurs in Nepal 
(Syl. 1- c.). The remaining eleven species are either tropical or austral. 

B. absolutus, Tuckerm. Suppl. 2, p. 201, a native of Venezuela and 
Cuba, has occurred also on wet roclis at Hillsborough, North Carolina 

(Rev, Dr. Curtis) and on the earth, in Alabama (Mr. Peters). B, Jhm- 

goides (8w.) Aeh., regarded by Pries {S. 0. V. p. 250) as a condition of 
B. roseus {'quo australius natm,eo longiora' exserens ^podetia') an 
opinion which later investigation has done little to invalidate, is a native 
of the West India islands ; and also, according to Nylander, of Mesic^o. 



Sub-Pam. 3.~BIAT0EEI. 
Apothecia subsessUia, escipulo disco pallidiori. 

XLII. — BIATOKA, Fr. 

Fr. in Vet. Ac. Handl. 1822, p. 263 ; S. O. T. p. 250 ; L. E. p. 247 ; mas. p. 
Esch.Syst. p. 17. Mont. PI. Cell. Cub. p. 195; Aper9u Morph. p. 11, 
mas. p. Tuckerm. Syn. N. Eug. p. 57, pr. p. ; Lioh. Calif, p. 23. Le- 
cideffl spp., Ach. L. TJ. p. 32. Pee Ess. p. 51. Schter. Spici!. p. 101 ; 
Enum. p. 94. Borr. in Hook. Br, Fl. 2, p. 173. Eschw. Lich. Bras. 1. c. 
p. 241. Nyl. Enum. G^n. p. 119; Llch. Soand. p. 185; in Prodr. Fl. 
N. Gran. p. 53; Syn. Lich. N. Caled. p. 41 ; Addend, nov.ad Lich.Eur., 
in Flora Eatisb. Tuckerm. Oba. Lich. I.e. 5, p. 417; 6, p. 272. Patel- 
larise spp., Meyer. Wallroth. Psora, et Biatora, Plot in Koerb. Grundr, 

1 Montague, at any rate (Aim. Sci. 2fat. 4, 8, p. 298) subordinating the differ- 
ences in the tliallus, and in the spores, determined S. absolutus, in ITendler's 
specimens, as Mat. icmadojiMJa, v. sUpitata. The latter le indeed a peculiarly 
northern species, but putting out of eight the diffeMuoe in the cmst of the tropical 
lichen, its apothecia are well-comparable with naked (or normal) ones of B. tmtig- 
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<1. CryptogameDk. ; in Bot. Zeit. 1850, p. 382. Biatora max. p., et Se- 
coligffi sp., Norm. Con. pp. 18-23. Psora, Biatora max. p., Pyrrhospora, 
Psilolechia, Biatorina max. p., Bilimbia, Tricholecliia, Bacidia, Eopal- 
ospora, Spora^estra, Seoliciosporum, Biatorella, et Chiliospora, Mass. 
opp. varr. & Auctt. pi. 

Stmcturam exposiieruiit Tulasne, Mem. sur les Lich. p. 151, 167, 
t. 10, f. 28-31 ; Fuisting 1. o. p. 30. 

Apothecia pateUeefonaia, escipulo proprio ceraceo colorato dein 
Sffipius cephaloidea. Spone es ellipsoideo simplici oblongas bi-quad- 
rilocularea 1. fusifoiines 1. aciculares dein pluriloculares, iooolores. 
Spermatia (quantum observ.) es oblongo baeillaria; sterigmatibus 
subsimplieibus. Thallus crustaceus, efiiguratus aut uniformis. 

The genua is accepted here, geuerally, in the sense of Pries ; certain 
species, as those referable to Bmomt/ces, and Heterothedum, being how- 
ever excluded. It is exactly analogous to Lecanora, and, like this, 
exhibits, but in greater fullness and detail, the whole differentiation of 
the colourless spore. All the steps of this process are displayed also in 
the central group of most closely alhed forms (modifications in f^t of but 
a single natural species according to Fries) of which B. verncdis, B. sph/s- 
roides and B. rubella are well-tnown northern representatives. It is 
impossible to sunder, generically, these species, and the groups which 
they represent, by any differences beyond those based on, and represent- 
ing the successive steps in the process of development of what is, at the 
bottom, the same spore. And the more or less arbitrary assemblages of 
species which we thus gain, if available now as subordinate divisions, are 
perhaps as often undeskable breaiis in the continuity of the larger natural 
group, or genus. 

For the naturalness of this group, and the distinctness of the series of 
forms which constitutes it from that exMbited by Led^a will scarcely be 
denied; however difQcult the extrication of its real rank in the system. 

The number of assumed species of Biatora and Leddea, as here 
understood, taken together, is now as large as its reckonmg is difficult. 
Not a few of these forms are, with little doubt, integrant parts of species 
the true limits of which are still undetermhied. Even the groups best 
studied, as those of the northern hemisphere, and especially of Europe, 
are still, many of them, far from settled; and there is no question that 
many new forms are yet to be ascertained, some of which may well throw 
important hght on the old. Most of the European Biatorm are common 
to Nortii America ; which possesses some others unknown elsewhere, or 
at least to Europe. The genus has long occupied the attention of our 
Hchenists; but the want of authentic foreign specimens has hindered 
some of these, otherwise l>est quaUfled, from satisfactory judgments : 
which only the long- continued, kind assistance of friends and correspond- 
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entB abroad, emboldens the present writoi to hope be has, iu any degree, 
attained- 

As uEderstood tlion by many recent authors, Biatora (aa here taken) 
falls apart into five distinct groups, reeeiTed as genera, exhibiting the 
suoceaelve changes in the dififerentiatiou of the originally simple, colour- 
less spore; the first two, in which the spore continues simple, differing 
only in the thallus being either effigurate {Psora, Mass.) or granulosa 
{Matora, Mass.)- But the process of differentiation tends always to its 
completion, and the stage of this process exhibited in Blatora, as thus 
restricted, is not by any means without fore-shadowinga of succeeding 
ones. These find distinct expression in, first, the bilocalar modiiication, 
or hi Biatorina, Mass. ; and then in the 4-8-locular (Bilimbia, De Not.), 
And the last of all, into which BiUmUa imperceptibly passes, and the 
acicular spores of which exhibit the perfection of the colourless spore- 
type, is Bacidia, De Not. The polysporous, biatorine lichens (upon 
which the remarks already made under the polysporous section of Leca- 
nora may be compared) are also separated, by the same authors, as Bia- 
torella, De Not.; *c. From the point of view of the present treatise, 
neither of the just-named genera can be accepted as valid ; and it is not 
always that we find satisfaction in availing ourselves of them even for the 
construction of sections. The effigurate group (Psora) which begins the 
list of biatorine lichens, and the polysporous group (Biatorella) which 
may end it, correspond indeed interestingly with the similar sections of 
Leca/nora : with regard however to the whole remainder, or great bulk of 
the genus, as here taken, it is plain that we have but a single series of 
most closely related forms ; inseparable, iu fkct, but as species, by any 
character, but the inadequate and now sufficiently arbitrary spore-char- 
acter. The groups exhibiting the several stages in the evolution of the 
originally simple spore are smaller in Lecanora, and it is perhaps easier 
to restore Bimero^ora, Lecania, and Opkioparma to their ancient places, 
than the corresponding, larger groups which have been separated from 
Biatora; but the prmciple is the same. 

With present information, and it being understood, here as elsewhere, 
that Mesicau species are but little known, I reckon the number of North 
American species of Biatora, as thus constituted, at about sixty ; some 
brief review of which, in the order of the divisions Just indicated, may 
now follow, 

Of the elegant group of effigurate lichens, making the first section 
{Psora) only two, — S. SusseUii, Tuckerm. (06s. Lich. 1. oTi, p. 417, sub 
Lecid.) an inhabitant of lime-rocks, and B, m^-nigra. Tuck. Syn. Lich. 
N. Eng. p. 58, of granitic, — are as yet known to me to occur commonly 
throughout the United States ; and B. turida and testacea, of the calcare- 
ous rocks of Europe, as well as B. albilabra, are wanting. B. (floUfera 

(Ach.) Fr., reckoned indeed as North American by Achariua, and an 
inhabitant of Greenland (J. Valil) according to Dr. Th. Fries, has only 
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been sout to me from Ciilifomia (Hr. Bolaucler}. B. luridella {Lecidea, 

Tuekerra. 1. c. p. 418) & minute epeoies {tho scales pEissiiig indeed into 
glel)ous conditions) somewhere between tlie last species, witli wliich it 
agrees in its aubimmarginate apothecia, and B. lurida, which it rather 
resembles in colour, and the more appressed thallns, was found (on the 
earth) in the mountains of New Mexico (Mr. readier) and hi the Eoeky 

Mountains (Dr. Hayden). More remai'kable ia the Califomian B. sco- 

to^liolis (Tuckerm. Lioh. Calif, p. 24) comparable now with .B. rufo-niffra, 

and now much rather with Lecidea fusco-atra. B. ostreata (Hoffm.) 

Fr. Summ., has only occurred (on charred pine stumps, iu Vermont) to 

Mr. J. L. Russeil.' B. decipiens (Ehrh.) Fr., though known to Mnhlen- 

bei^, and (throi^h him probably) to Hoffmann {D. Fl. 2, p. 163) as Noitii 
American, as long ago as 1796, and found in Arctic America by Kichard- 
son, is yet, — so small is the extent of our explored alpine districts, and 
perhaps also of a calcareous low country like what the plant often inhabits 
in Europe, — positively known to ma from no other localities than the 
' bad lands of Judith,' iu Nebraska, aceompanyhig Placodium fulgens 
and Buellia epigeea (Dr. Eayden) similai' soils in Missouri and Kansas 
(Mr. Hall) and in Montana (M. A. Brown) and volcanic rocks in Califor- 
nia (Mr. Bolander). The last species is yet approached by B. cre- 

nata (Endocarpon crenatwm Tayl. in Hook. Lond. Joum. Bot. 6, p. 156. 
Lecanora cltonion, Tuckerm. Suppl. 1, 1. e. p. 435) remarliable for its hol- 
lowed, or even funnel-shaped, larger and mostly entire, brown, or now 
white aquamules; which is freijuent ou denudated spots in the pi'airies of 
Texas (Mr. Wright). The reference to the English botanist's description 
is due to Dr. Nylander; but the resemblance of the American lichen to 
Zeyher's Cape of Good Hope specimens, from which Taylor's description 
was drawn, had been before indicated, Endocarpon speirmm, Tayl. 
(1. c.) founded on other Cape specimens, can hardly be aufflciently differ- 
enced. The finally black apotheeium of B. crenata, like that of B. dedpi- 
ens, is oi-iginally biatorine, and may now be describable as lecanorold ; 
but the exciple offers no trace of gonidia. And the same prairies fur- 
nish us with another elegant member of the present group in B. icterica, 

1 The small spores seldom observed in the Europeanlie]ien(Koerb. 8'jst.ji. 176. 
Th. Fr. Lioh. Aret. p. 169. Hyl. lAcli, Scaiid. p, 243) were detected, ia liis speci- 
mens (in 1851) l>y Mr. Enssell; and I have myself since, more than once, sneceeaed 
ill finding them. They beoome irregnlarly ellipsoid, the protoplasm dividing fre- 
quently into two rounded portions, as in S. n^o-nigra^^aai the length scarcely 
Eiuch esoeeding, imless when the spore is misshapen, twice and a half the diame- 
ter. These dimensions are exceeded however in the liiropean lichen, the spoi-es 
of which are tlesoribed by iTylander (1. c.) as ' long. 0,011-12, cross. 0,0035-0,0035 
millim.' ; and also as desoribed by Massalongo {Eic. p. 94). B. it^o-niffi'a offers 
possibly, in its blae-black apothecia, and even in its thallas, some other points of 
at least distant eompavison with B. ostreata; the originally pale esclple of which 
appears ill-compatible with any other tlian its present place. 
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MoDt. {Lecidea endocldora, Tayl. 1. c. Biatora Ttichermam, Fr. fte»'(i. 
Lecanora WHghtii, Tuck. 1. c.) for the reference of which to the original 
description, I am agiun indebted to Dr. Nyiander. The greenish-yellow 
thallus of this contrasts pleasingly with that of the preceding. Mon- 
tagne's specimens of his species were from Valpaiaiao, and Taylor's from 
Buenos Ayres. With us the lichen occurs from Texas (Mr. Wright) to 
Kansas (Mr. Hall) and still further northward to lat. 46" in Miuaesota 
(Mr. Lapham). 

The large group succeeding corresponds with Eulecamyra, and may be 
distinguished as EuUatora. Characteiized for the most part by the 
granulose typo of thallus, not seldom much reduced, this ascends also to 
squamulose conditions, now but ill-separable from Psora. Among these 
the most interesting and diflcnlt is B. coaretata (Ach.) Th. Fr., probably 
cosmopolitan, which occurs in this counlny in vsirious forms, from Ver- 
mont (on calcareous rocks, Mr. Frost; on manganese ore, Bev. Dr. 
Hitchcock) and Massachusetts (on granite, Mr. WiUey) to South- Carolina 
(on sand-rock, Mr. Eavenel) and California (on the earth, Mr. Wright ; 
Mr. Bolander). Distinctly hiatorine conditions of this Uchen were re- 
ferred to his Ledilea by Acharins, as also by Borrer {herh.) but the whole 
species (placed by Fi-iea, as by Koerber, among the Lecanorei) Fr., was 
first recognized as properly lecideine by Nyiander (Brodr.). Compar- 
able with the last is yet the weU-oharaeterizedB. glebulosa, Fr. (Zw. exs. n. 
78. B. WaUrothii, Koerb.) observed, in this country, only (on the earth, 
thinly covering rocks) in California (Mr, Bolander). Much more com- 
mon is B. decolorans (Hoffm.) Fr., of our mountains (Tuekerm. exs. u. 
45) but its range is northern, and I am not acquainted with it south of 

Pennsylvania (Dr. Michener). The nearly akin B. flexuosa, Pr. Sunim., 

occnired on charred surfaces of white pine logs in the White Mountains-, 
and is perhaps common on raUs ; I have observed it southward as far as 
Maryland. B. viridescens (Sohrad.) Fr., may be considered as con- 
necting this little assemblage with the one immediately following, and 
occurs commonly (on rotting logs) in the lower forest of the White 
Mountains, as also in swamps in western Massachusetts ; and Mr, Frost 
has sent it frem Vermont ; as Mr. Austin from New Jersey. 

The northern forms of the group of which B. vernalis (as here under- 
stood) may be taken for a representative, have been especially studied, 
but the group extends into the tropics, and reaches there indeed its 
maximwm of development. Among tropical representatives of B. ver- 
nalis may be named particularly B. cinereo-rufescens, B.'hstior, and 
B. subvernalis {Lecide(s, Nyl.) and JB, luteo-ruflda {Leeidea, Tuck.) alt 
but the last of which are published in Wright's lAclienes Gubm; but the 
head of the whole group is the elegantly various B.parmfolia (Pers.) 
(Tuck. Obs. UcJi. 1, 0. 5, p. 272) of which not a few forms (n. 179-186) are 
also to he found in Wright's oollectiou. This species often curiously 
counterfeits Pannaria, and was referi'ed to that affinity by Montague 
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{PL Cell Ciib.). It occurs witli ns, in a weO-marked s 
{pannaria Malei, Tuck. herb. Leddea, Nyl. Enum., Suppl.) iu Louisiaaa 
(Hale) but is much more common In reduced, often iaidioid forms (Lecidea 
Santmais, Tuck. Suppl.) which are found throughout the Southern States, 
aud hare beeu obseryed by me aa far north as Virginia; and by Mr. 
Austin even in New Jersey. It ia not easy to regai-d this last, and the 
first-cited Louisiana lichen, as members of the same species; but the 
range of Yariation of B. parvi/olia, as exhibited especially in Mr. Wright's 
rich Cuban coUectiona, is, as I at least have understood these, undoubt- 
edly very wide. B. russula (Ach,) Mont, (not of Tuckerm. Syn. N. 

E.) ia another tropical expression of the type of the present group, 
extending however not only through the southern country, but north- 
ward as far as Ohio (Lea) and New York (Halsey) just as in Europe it 

reaches Portugal and the extreme south of France (Nyl.). B. cinna- 

barina (8oiQmerf.)Pr.,isasimi]arliehen, belonging to the extreme north, 
and found here in Greeulaud (Fries) and at Fend Oreille river in North 

West America (Dr. Lyall ia herb. Hook.). B. verndlis (L.) Pr. lAch. 

Suec. n. 224, & Samm., a is common in our mountains (Tuck. exs. n. 44) 
in muaoicohne and coi-ticoUne conditions, and occurs also in Arctic 
America (Mr. Wright) and, more rarely, on the coast, in southern New 
England. The spores are very commonly, indeed mostly, simple, hut 
bilocular ones occur occasionally iu my specimens, as they do also in the 
cited plant of Pries, and in Steuh. Lick. Suec. n. 54, a ; and indications 
are hot wanting of stiU further possible modification. There is reason 
thea for continuing to regard B. sphterotdes (Sommerf.) as very closely 

akin to B. vernalis. B. sanguineo-atra (Pr. Aerfi., quoad exempl. ineum 

Lick. Smc. n. 223) Tuck. Syn. N. Eng. p. 60, is more common, and 
extends southward to the mountains of Geor^a (Mr. Ravenel). In this 
the spoi-es appear to be typically simple, but uidications of a further 

evolution are by no means wanting. B. cv^rea (Sommerf.) Fr., of 

Arctic Europe, has occurred also in G-reeuland (J. Vahl, e Th. Fr. Hch. 
Arct. p. 194) and Mr. Wright collected it ia an island of Behring's 

Straits. Not wholly dissimilar to the last is B. atrorufa (Dicks.) Pr., 

of our alpine districts (White Mountains) though here the darker thallus 
is evidently squamulose, .B. castanea, Hepp (Th. Fr. 1 Idck. Arct. p. 195) 
the apothecia of which are not without points of resemblance to Lep- 
togium mmdcola, has been found in Greenland (J. Vahl, e Th. Pr. Lick. 
Arct. p. 195) and in the alpine region of the Eocky Mountains by Mr. E. 

Hail. B. ntfo-fUsca, Aaz. (Catal. Sondr. p. 76'; lAch. Lang. n. 178) is 

identical, aecordhig to Dr. Th. Pries, with Leeid, (muUonia, Ki'empelh., 
aud has occurred in Greenland (Th. Pr. m Flora 1866, p. 452). 

B. Tomoemis (Nyl.) Th. Fr. Lick. Arct. p. 196 (Ltmea, Nyl. IM%. 
Scatid. p. 195, & ia Pellm, lAch. Arct. n. 148) a minute species with 
scarcely any thaUns, and dark reddish-brown, or blackish, convex apothe- 
cia, is distinguished by its large spores, and occurs (in Arctic Europe, and) 
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in Greenland (J. Vahl, e Th. Fr. I. c). Comparable with the last in 

size at least, as respects all but the spores, ia B.fuscescens (Sommerf.) 
Fr., the flat, blackening apothecia of which, and the blackening hypo- 
thallus, associate the Uchen, at first sight, with minute forms of Leeidea 
enteroleuca, or BuelUa parasema, for which it may possibly be passed 
over. This appertains also, primarily, to the arctic zone, growing 
eapeeially on birch-bark, and has been found in North America only in 

Greenland (J. Vahl, e Th. Fr. I. c.) B. eMgua (Chaub.) Fr., is not 

unlike B. fuscescens, but its range is much wider, the lichen occurring 
commonly throughout the United States. The fruit of this also at length 
blackens, when it is sometimes difficult satisiactorily to distinguish it 
from minute conditions of Leadea enteroleuca; to which species Nylan- 

der (Frodr.) referred the present. B. NyUmderi, Anz, Catal. Sondr. 

p. 75 {Leciaea fmcescens, Nyl. Prodr., L. fuscescens, v.leprodea, Nyl. 
Lich. Scand. p. 213) inliabitiug pine bark in France and ItaJy, and 
occurring to me here (on Pitch-pine) in Cambridge, Massachusetts, aa, on 
the same bark, at New Bedford, to Mr. Willey, appears certainly to be 
well distinguished. The plant is comparable, generally, with some small 

conditions of B. riAeUa, but has globular spores. B. idiginosa 

(Schrad.) Fr., is very common, according to Fries, in Europe; and may 
prove so here, though easily overlooked. I have found it on the earth in 
the alpine regions, as well as on the charred surface of old pine stumps, 
in the White Mountains, and on the earth in Watertown ; and Eev. Dr. 
Curtis has sent me excellent specimens (agreeing exactly with one of 
those, on a similar soil, ia Moug. & Nestl. Cr. Yog. n. 747) from North 
Carolina ; and Mr. Hall, from Elinois. B. Hvulosa (Ach.) Fr., is com- 
mon on granitic rocks in New England, but (the fruit soon blackening) it 
may easily be passed over for a Leeidea. Spores of the common low- 
country lichen oblong, at length a little curved, or hean-shaped. Alpine 
specimens however (White Mountains) which appear also to he at length 
distinguishable by a thickened, strongly chinky thallus, made up of large 
areoles, exhibit smaller, roundish-ovoid spores ; and may well be referable 
to the var. mollis, Wahl. {Fl. Lapp. p. 472) which is Leddea mollis, Nyl. 
Lich. Scand. p. 223. And there ia also to be mentioned, as a member of 
the same cluster, a bark-lichen, according to Fries only a corticoline form 
of S. rivulosa, as it ranks also In Nyl. Lich. Scand., but distinguished hy 
others as B, Lighifootii, which has been detected, on Hemlock, in Massa- 
chusetts (the specimens agreeing pretty closely in most respects with the 
foreign ones) by Mr. WiUey. B.quemea (Dicks.) Fr., closely simu- 
lated by a condition of our form of Lecanora elaUna, which form was 
indeed referred to it in Syn. Lich, N.Eng., proves to be one of that inter- 
esting group of European Uchens which is confined, in North America, to 
the Pacific coast. Mr. Bolander's specimens agree entirely with the 
European. The exciple, in those specimens, is by no means originally 
immarginate, as asserted by several recent describers, especially Koerber 
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(Si/st. p. 209, whoro the supposod structural defieieEcy is relied on as a 
character of the new geous Pyrrlmpora) and the Eiiropeaii iichen agrees 
infect, in thisre3p6ct,as6lsewlter6(06s.iicft. I.e. 6, p. 275) indicated, with 
the American. Spores of our plant reddish-brown in the thekes, and 
more rarely when free ; the colourless ones appearing possihly moat per- 
fect. S. J/ucicla (Aeh.) Fr., resembling rather a member of the 

lecanoriue group represented by Lecanora varia, and occurring in fissures 
of rocks, and also on dead wood (Fr.) has been found, iu the latter 
habitat, in Arctic America by Eichardson (Hook. Append. Prankl. Narr.) 
and elsewhere, on rocks, and the roots of Cedars, in Southern Massa- 
chusetts (Mr, WOley) In Rhode Island (Mr. J. L. Bennett} and in New 
York (Mr. C- H. Peck). With this species we complete our list, as it now 
stands, of Biatorm with simple aporee. ' There is an obvious convenience, 
Q considering it apart, and in permitting also the 
IS of the originally simple spore, as this gradually 
the evolution of its type, to determine the remaining 
groups : but the, sundering of natural afQnities which is thus made neces- 
sary, invalidates the arrangement ; and Nyiander baa reftised to recognize 
it at all. S. vemaiis (as here understood) B. cyrteUa, B. spluercddes, and 
B. rubeUa are types of these structural differences, as of the genera of 
Biatorei supposed to be predieable upon them ; hut the lichens named 
are members also of a single group of species, which, whether or not we 
sunder. Nature keeps together. 

In the immediately following little cluster of Biatora, fuller expression 
is given to the indications afforded by the last of bilocular modification ; 
and — excluding some forms possibly referable elsewhere, aa Biatorina 
pyracea, Massal., to Placodium, and B.pineU and B. lutea, Koerb., to 
Oyalecta — the group is identieal with Siatorma of recent authors. Bia- 
tora cyrieUa (Aeh.) in its blackening, convex condition (Vermont, Messrs. 
Frost and Eussell; White Mountains) which is referred here by Dr. 
Nyiander, is distinguishable, and the spores, though commonly simple, 
become at length bilocular and a little oblique ; but paler-fruited states 
(Vermont, Mr. Frost) even though often more frequently bilocular,' are 

perhaps also conceivable as a cortieoline expression of B. vernalis. 

B. globulosa (Floerk.) is determined by his Exs. ; the B. anomala, Fr., 

I Miwr interesting forms are doubtless yet to be added. B. mutahilis (F6e) is 
a native of Mexico (i^yl. Enuni.) and is possibly represented by a Louisiana lielien 
(Hale) agreeing exactly with a Ei-aailian oue (Hm-h. Kitm.) referred by tlie late 
Dr.,MeissnertoB.»!tato, Fi'. It is probable that what is now called .B. aft-opar- 
jnirea was intended in this reference; aud both the Brazilian and Louiaianian 
specimens are well-comparable with the flrsfrnamed, except indeed that the similar 
spores appear always to be simple. Other tropical epeoiea probably esteud farther 
north; and the Cuban lichens of the present group, among which, beside others 
already named, are B. mioodes, B. orpJinma, B. fiirfiirosa, B. polyeampia {Leddem, 
Tack, Obs. lAcli., & in "Wright Lioli. Cub.) may, some of them, be found in Florida. 
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which included it, being, ' ex^essis verbis,' a collective uame, largely 
relating (at least in Summ. Veg. Scand. ; as also in Acb. Syn. , teste Nyl. ) 
to B. eyrteUa. B. globulosa appears to be representee! by a lichen occur- 
ring on dead wood in the White Mountains, well comparable externally, 
and in the rather elongated, bilocular spores, with tJie lower, right hand 
specimen of Moug. & Nestl. n. 1330. In another, also inhabiting dead 
wood, and hemlock bark in the same region, and finally resembling Zw, 
exs. n. 89, the apothecia are however originally paler than in any of my 
foreign specimens; and the spores, aa 5n the last preceding species, more 

commouly simple. Compare as to this Nyl. Licit. Scand. p. 203. 

B. mUiaris (Wallr.) {Scutula WaMrothii, Tul, Lecid. anomala, v. Wall- 
rothii, Nyl.) a rare parasite of the thallns of Feltig&ra ca/nvna, has been 
detected, in tlua country, only (in southern Massachusetts) by Mr. Willey. 

B. denigrata, Pr., is peculiar to dead wood, and has occurred to me in 

Cambridge, with a darker tlialluB however than even that of Eabenh. lAch. 
Eur. n. ^2&. It is comparable with B. uliginosa, but the spores (exactly 
agreeing, in my specimens, with those of Fr. Lich. Suec. n. 98) are typi- 
cally biloeular. B. cumulata (Sommerf.) a well-marked lichen of arctic 
Europe (Th. Fr. Idch. Aret. p. 187, & Lieh. exs. n. 44) which most authors 
havereferredtoieCTt!ec{,Fr., is also an inhabitant of Ureenland (J. Tahl, 

e. Th, Fr. 1. c). B. mixta, Fr., ie determined by the published hohen 

{Lich. Suec. n. 40) and can scarcely be supplanted by the indeterminable 
Lichen Griffltkii, Sm., two out of three of Borrer's specimens of which, 
given to me in 1841, possess the spores of Babenh. Lich. Eur. n, 627, repre- 
senting the very similar small condition of .B. atri^urpurea which SchiBrer 
published. B. mixta is confined to trunks, occurring on Maple in Vermont 
{Mr. Frost) and on Firs, in the upper forest of the White Mountains (Myself) 
as in Lower Canada (Mr. A. T. Drammond) and, on various trees, in Massa- 
chusetts (Mr. Willey). This lichen has been sent also, in fine condi- 
tion, but offering some peeuliaiities, from California (Mr. Bolauder). 

B. atropitrpurea (Massal.) though sometimes closely resembling the last, 
with which it was often united by the elder licheniats, is a more conspic- 
uous lichen, and easily distmguished by its larger, ellipsoid spores, which 
are at length regularly biloeular, The dark-brownish, flattish state 
{Leeidea GriffitUi, Boir.pr.p.) has occurred, on Hemlock, in Vermont 
(Mr. Frost) and Massachusetts (Mr: Willey) as on other bark in Alabama 
(Mr. Beaumont). Bat the apothecia soon blacken ; and such acondition, 
becoming also commonly convex (Vermoni;, on Maple, Mr. Frost ; and 
not uncommon elsewhere in New England, and in New TorE, as also in 
California (Mr. Bolauder) and Eussian America (Dr. Kellogg) is some- 
times far from unlike Leeidea. enteroieuca.' I observe, very rarely, tri- 

1 B. melalenea, Tnoterm. herb. (Hyl. in Frodr. Fi. N. Oran. p. 56, not.) ciol- 
lected, too scantily, in tte island of Cnba by Mr. "Wright, ia comparable at once 
boHi with B. atfopm;pwrea, to the neighhoachood of which Sylaader has referred 
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Ictcnlar aporos in the black, couvox form ot B. atro-purpurea. In a lichen 
{B.fusca, Hepp) which ie an exceedingly near relation (' gehort jedenf(dls 
in die nachste Ndke,' Eoerb. I. mf. cit.) of the present, the author last 
named (Farerg. p. 143) deBcribea however ' ausserst wandelbare (mono-, 
dy- his tetrablastische) Sporen '; an observation not without special inter- 
est from the point of view of the present memoir. 

The group we have just considered exhibits the first modification of 
the originally simple, but finally plurilooular spore of Biatora, as here 
taken. It was not obscurely foreshadowed in the larger assemblage of 
species (with commonly simple spores) which preceded it, and it antici- 
pates in the aajne way, by sufficient indlcationa, that now to come before 
ns. Here the spore (^anfimglich mdst dyhlastisch,' Eoerb. Syst. p. 211) 
aaaumee a dactyloid, or at length fusiform sliape, and becomes regularly 
quadri-plurilocular; — the type and only distinction of the gehus Billmbia 
of authors. 

Biatora trachona, Flot. in Zw. exs. u. 117, occurs, and is probably com- 
mon, on shaded, granitic rocks, in Hampshire, Massachusetts; and the 
obiong or dactyloid, quadrilocular spores agree with those of my speci- 
men of the cited European lichen; to which Nylander also referred the 
American plant. In otherwise similar, Vermont specimens (Mr, Frost) 
the spores are mostly simple (only shewing at length irregular indications 
of division) and agree better with the description of Koerber (Syst. p. 
197) who has referred the species to the gi-oup with simple spores.— 
B. trichokmia, Mont. Guy. p. 35, appears to present no features of impor- 
tance to separate it from a Cuban lichen, growing upon leaves ajid bark 
(Mr. Wright) which I cannot distinguish from the later Lecidea leucoble- 
phara, Nyl. The latter was founded on specimens from the low country 
of South Carolina (Mr. Eavenel) and, according to Nylander {in Frodr. 
Fl. N. Gran. p. 52, not.) it has occurred also in the north of France. The 
minute apothecia are distiDguishable by an accessory, white -fibriUose 
border, relieved by the dark-greenish crust. This accessory border be- 
coming obsolete, the proper margin is finally lees obscure. Spores oblong 

and subfusiform, quattrilocular, ' B. artyta {Lecidea, Ach. L. U. p. 170) 

was fl>jm Schleicher, and Sohserer pronounces the latter's specimens of 

t, and Seterotkedum leptoclieiluni, Tuclierm. (OSs. Idch, 1. c. 5, p. 280; Hch. Ctib. 
n. 237). Aod there ia not wanting other evidence looking towards a poEsible oon- 
nection of the northern lichen with the miwosporoue section of Seterothemim. 

1 Other tropical species referable to the present group, and possibly occurring 
witiiin our southern limits, are Biatora triseptata (Hepp) M. & T. d. B., found by 
Mr. "Wright in Cuba, and a more remarkable form of which (f. artt/loides, Tnot.) 
is given in 'Wright Lkh. Cub. n. 207; B. leucockeila {Lecidea, Tack. Obs. Licit. I: 
c. 5, p. 378) also a Cuban lichen; as are ^.jHwiito, Mont, B.^otoicofa (ieeMeo, 
Tnok. I. 0.) B. soitold {Lecidea, Tnot. !. c.) B. peUcea {Lecidea, Tnok. 1. c.) and 
B. fhysanota {Leeid. 1. o.). With the last is in some reapeotseomparaMe B. mt^orina 
(LeMea, 1. a) inolnded in Lindig Herb. JV. Gj-an., n. 811. 
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his lichen to l>e identical with the Leddea sabaletorum v. musaorum of 
his own ^iciUgiiem, andifcft. Helv. n. 194. Two distioct lichens are con- 
fused indeed in the latter pahlication ; but one of them, and the only one 
to which the excellent description of Acharius will apply, is the well- 
marked alpine and arctic Species published by Massalongo as BiMmbia 
sabulosa, and by Dr. Th. Fries {lAch. Arct. p. 185) who adopts an older, 
but not a species name, of Ploerke'e, as B. syneomista. Instructive speci- 
mens from the Meadly author of the latter designation, and Qthera, 
approved by Massalongo, of his plaut (Herb. Krempelk.) have afforded 
no satisfactory differences from Schserer's specimen, or indeed from the 
character of Acharius. Mr. Wright detected our American representative 
of the species in an island of Behring's Straits. The hypothecium finally 
blackens, as in Sehfflrer's plant, and others from Dr. Sauter, as well as in 
the Swedish ODes; and this is indicated also by Acharius. Spores subfosi- 

form, 2-3-, but at length 4-locular. Biatora splueroides {Lecidea, Som- 

merf., a) is only known to me in epeciiaens from the extreme north of 
Europe, and in entirely correspondmg ones, collected iu Franklin's first 
voyage (Herb. Hook.) in arctic America, and by Mr. Wright, in an island 
of Behring's Straits. The apothecia are generally paler than in B. ver- 
nalis; but the important difference is in the regularly qnadrilocular 
spores, Sommerfelt described however a darker form (v. obscurata) with 
similar spores, but appearing constantly distinct accordmg to Dr. Th. 
Fries, {Lick. Arct. p. 182) which occurs also in Greenland (J. Vahl, e Th. 

Fr. I. c). B. hypnophtla (Turn.) is, so far as my information of the 

true limitation of the last species goes, a plant of more sonthern range, 
reaebing as far south as Portugal (Welwitoch) m Europe, and the middle 
states, at least, in this country, and is sufficiently characterized by its 
minute, soon livid, or grayish, and blackening, subgloboae apothecia, and 
pIuri{5-8)locular spores. This, which is well described (aa BUinibia 
h^pnophila, 1. c.) by Dr. Th. Pries, Is the. Biatora mtiscomm of Leighton 
{Exs. n. 91) and the Leeidea viridescens of the British Flora (Herb. Borr.) 
nnder which latter name it was first pointed out to me by my friend Mr. 
Russell. It occurs commonly upon mosses and also on the earth, in New 
England and New York; in Ohio (Mr. Lesquereus) Illinois (Mr. Hall) 
and New Jersey (Mr. Austin). The same plant is found upon schist, in 
Vermont (Mr. Eusaell; Mr. Frost) and I have coDected it, in the White 
Mountains, upon dead wood. The finally fnaiform, and 5-6-locular spores 
of the lignicoline, tropical lichen published in Wright Lich. Cub. n. 204 
(B. ru/ella, Tuck, in Hit. Lecid. sphmroides, v. vaeUUms, Nyl. I/kh. Scand., 
& in Prodr. Fl. N. Gratt. p. 5S, not.) should seem to refer it rather to the 
present species (L. spJueroides, v. sal»det<yrm», Nyl. Scand.) than the pre- 
ceding (L. spharoides, a, Nyl. 1. c.) and, in that view, it may perhaps be 
said to strragthen the evidence that B. hypnopMla should be kept apart 
from B. spiKBToides. But if we distinguish specifically the Cuban lichens 
already refciTed to, as coming very close to the northern B. verncUis 



ibyGoogle 



(164) 

{L. subvernalis, ike., given in Wright LicU. Cub. a. 193, &c.,) it may ije 
lesa eaay to apply a different rule in the case of the Cuban lichen before 

us, B. miUiatia (Pr., sub Lecidea,prop., & Lieh. Suec. n. 29. jBilim- 

Ua, Koerb. S^st., Th. Pr. lAch. Aret.) distinguishable by its small, globular, 
Mack apotheeia, occurs on mosses in the alpine regions of the "White 
Mountains, the elongated, daetyloid or subfnsiform spores varying from 
5- to plurilocular ; and on dead wood (v. %«mna, Fr.)^ when the spores 
are smaller, and commonly quadrilocular — both in the mountains, on 

charred pine stumps, and at Cambridge, Massachusetts. B. cupreo- 

roeella (Nyl.) BilimMa haddioides, Koerb. Parerg. p. 167) Lime-rocks, 
Orange County, New York (Mr. Austin). In tliis interesting addition to 
our species, which agrees sufBciently with the published specimen (Mass. 
Ital. n. 211, E) as with the descriptions of Koerber and Stizenberger 
(i. sabulet., monogr. p. 9, 1. 1, B) the distinction between the present 
section [BUimUa of authors) and the next (Bacidia) must be said to dis- 
appear ! the lichen being fairly assignable to either. 

And we haye thus reached, once more almost insensibly, a new, aod the 
ultimate modification of the spore of Biaiora,— the aeicular. The con- 
tinuous series of structural variations which commences in B. vemalis, 
finds its apparent complement in B. rubella. There is no break in the 
continuity. And B. sph(eroides, taken as representative of its stock 
{sUrps) as clearly passes, on the one hand into B. rubella, so taken, as, 
on the other, into B. vernalis. The just-cited description of Bilimhia 
bacidioides, Koerb., to make no other references to northern lichens. Is of 
itself aufllcient to indicate that Nature does not recognize these distinc- 
tions (the distinction, that is, between fusiform and aeicular) here, any 
more than in Feltigera and Sticta. And it is scarcely open to doubt that 
both this species, as already remarked, and the tropical Biat. mecUalis 
(Obs.IAch. I.e. 6, p. 280, and Wright Lich. Cm(». n. 203, especially as com- 
pared with n. 204) are in fact equally referable to Bilimhia and BcKidia. 

But, suggestive as is the Priesian construction of B. vernalis (£, JS. 
p. 360) which may well prove to have anticipated the method of much 
future study, it can hardly be denied that this group, under the micro- 
scope at' least, fitlls readily into smaller ones; and that the integrant 
members of these are not seldom recognizable as what we call species. 
With respect however to the members of the smaller group, brought 
together, in the spirit of the same science, under .B. rubella {Leddea lute- 
ola, Prodr. p. 114) by Nylaoder, the case is by no means as clear. The 
tropical lichens approaching B. parvifolia, and yet more closely akin to 
B. vernalis, appear to be more distinguishable from the northern lichen, 
and from each other, than the corresponding tropical conditions associa- 
ble with -B. rubella. {Obs. lAch. 1. c. 5, p. 279.) And the remark is per- 
haps equally true of the northern members of these groups as compared 
with their types. It is easier, in short, to look at B. rubella as a protean 
species, than as a group of species. Nor will spore-measurements, even 
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ttiougli these represent results of a gooil many obsorvations, well avail, 
where there is nothing else to rely npon. 

The Siatctrce with much elongated, or a«icular spores, constitute the 
genns Baeidia, De Not. The group is represented by many fine, but 
closely related forma in the tropics, among which the squamulose Biatora 
microph^Uma (Leddea, Tuck. Obs. Lick. 1. c, and in Wright Lich. Cub. 
n. 211-218) aa interesting analogue of B. parvifolia, in the first section, 
B.prasina, Mont. & Tuck., with almost filiform spores, and aevera] inter- 
esting species from New Granada, published by Nylauder (in Serb. IM- 
dig, & Prodr. W. Oran.) are especially noteworthy. But I cannot follow 
the author last named, in separating as species (Prodr. N. Gran. p. 62, 
not.) the varying conditions of B. micr&phyllina ; or in distinguishing 
Leddea millegrana (Tayl.) Nyl. (Wright Lich. Cub. n. 219. Lindig Herh. 
N. Gran. n. 771, &g.,) from .B, rabeUa. 

The view now to be offered of the latter species, as represented in 
North America, has not been arrived at, without repeated attempts to 
reach other results. But, conspicuously characterized as the intermediate 
conditions, supposed to be peculiar to America, undoubtedly appear, these 
are, if I mistake not, inseparable, in any large view, from the states, com- 
mon to us and Europe, which begin and end the series ; and the difi'er- 
euces of the last from each other, however considerable, are thus, here at 
least, explained by the mediation of the first. The apothecia, which 
(typically) differ from those of B. vernalis, and B. splieeroMes, in being 
larger and flatter, and, iu their primary condition, in an often blighter 
tint, become finally darkened, and pass into states most readily referable 
to Leddea; the at first pale hjpothecium passing also, through a not dis- 
similar series of gradations, into dark-brown, dark-claret- coloured, and 
black. In all this, no really satisffeetory stopping-place offers ; and should 
we atteiapt to keep apart from the exotic our more important American 
forms, and seek in Leddea spadicea, Ach., the point of union of Biatora 
suffusa and B. Schtednitmi, the first of the last-named will none the less 
be found running into .B. rubella, as the last mto B. miiscorum. 

Biatora nMOa (Ehrh.) Eabenh. (B. vernalis, a, luteola, Fr. L. E. p. 
260. B. luteola, Fr., Summ., a) has occurred to Mr. Russell, and myself, 
on Elms and on Eed Cedar in New England, in a state exactly accordant 
with the European (Moug. & Nestl. n. 641). But the granulose crust of this 
form becomes at length compacted even in the European hchen {Bilimbia 
rubella v. faUax, Eoerb.; Stenh. Lich. Suec. n. 53, pro max. p.; and 
Biat. polychroa, Th. Fr,, is perhaps another example, resembling not a 
little one of our common American forms) and this condition, with still 
large but darker apothecia, is probably what Acharius described (from 
.Muhlenberg's speehnens) as Leddea spadicea ^apoth.fusco-badiis demum 
nigricantibus ; ' and may still he called v. spadicea. It is far more fre- 
quent here than the other ; extending throughout the United States, and 
> in tropical America (Wright Lich. Cub. n. 220) where it 
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paascs into the elegantly lecanoroidv. milkgrana (Lich. Cub. n. 219). 

In the laet-named fonn (v. millegrana) the margin is now white-pruioose, 
when it is not always easy to distinguish it from a similar European state 
of a {v. porriginosa, Ach. ; Herb. Borr.; Eabenh. Lich. Eur. n. 581) not 
unknown here; but in a very frequent North American condition, the 
margin of which is undistingdshable in colour from the soon dark disk, 
the whole apothecium is often suffused with white {Biat. suffusa, Fr. ; 
Tuck. exs. n. 135) indioating the v. suffttsa. This occurs on trunks 
throughout the northern States, and southward to South Carolina (Mr, 

Eavenel) and has also been found on schist in Vermont (Mr. Frost). 

But the Lecidea spadicea of Acharius, is defined by him as finally black- 
ening, and this variation becomes remarkably conspicuous in another 
North American lichen, which may be said to touch, on the one hand, the 
last, and, on the other, the immediately succeeding variety. This {Biat. 
SckweinUsn, Fr. Mrb. Tuck. exs. n. 136) with a thallua commonly granu- 
lose, but ooeurring also more compacted, offers apothecia passing at 
length, from paler and biatorine conditions, into entirely black ones, the 
opate disk and shining margin of which exceedingly resemble Lecidea 
prenmea, Fr. Lich. Stiec. n. 26 (being the plant so-called in the writer's 

Syn. N. E. p. 67} and may be designated V. SctoemJiB^i. Very near to 

the last, but distinguishable by its smaller size and shorter spores, is the 
V. incompta, Nyl. {Prodr. p. 115. Lecidea incompta, Borr.! Sehser. Lich. 
Helv. n. 312) a trunk-hchen, occurring, sufficiently well-marked, in New 
England, in New Tork (Dr. E. C. Howe) and in Texas (Mr. Wright). 
But this bark-form is not easily to be separated, at least here, from a 
more common terrieoline state {t.muscorum, Nyl. Kerb. Th. Fr. Eabenh. 
ifcft. Etir. n. 514) with longer spores, which is frequent in New England, 
and extends westward to Minnesota (Mr. Lapham) and northward to 
Behring's Straits (Mr. Wright). I possess at least a New England, terric- 
oUue lichen which scarcely difters appreciably from the cited European 
specimens (or from Eabenh. Lich. Eur. n. 496) of the v. incompta, except- 
ing only that the now short spores become finally rather elongated ; thus 
agreeing generally with those of the three next preceding states, which 
are, in like manner, sufBciently congruous with those of a, and of Stenh, 
Lich. Suec. n. 53. These conditions of B. rtibeUa (as here understood) 
are members of what appears a single series of mutually related forma. 
It remains to notice some small varieties, sometimes less easily referable 
to the type. Among those known to Europe, v. fusco-nibella, Nyl- {Ledd. 
laurocerasi. Delis, ! in Kerb. DtUtis.) approaches towever (as compare 
Nyl. in Prod. W. Gran. p. 64, not.) too closely to the American v, spadi- 
cea, to be reatlily distinguishable ; and either of these names might per- 
haps be adopted for the American lichen. ^Very close to the last is the 

v. atro-grisea {Biat. atro-grisea. Delis. Le(^d. luteola v. endoleuca, Nyl.) 
eombiniug a pale hypothecium with extemaDy blackened apothecia, — 
which I cannot but recognize in a Califomian lichen (Mr. Bolander). 
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More distinct certaialy appears a form from moist rocks, with granulose 
crust, and small, finally convex and blackening fruit, and slender spores 
(Pennsjlvania, Dr. Michecer; Vermont, Mr. Frost; New Jersey, Mr. 
Austin; western New York, Mr. Willey) referable, it should fully seem, 
to the V. inundata, Fr. {Bamtut, Koerb. ^st. Seooliga, Stizenb. Benierfc. 
p. 33). This form also occurs on rotten wood in Europe {{. gibberosa, Fr. 
S. V. S. f) and such specimens, with livid, irregularly tumid apothecia, 
have been found by me in our mountains. In concluding here this 
review of the large and vaiied group of lichens which I cannot but 
associate together as states of B. rubella, it is proper to say that the 
smaller forms, comparable especially with v. arceutina, Ach., Nyl. 
(Stizenb. Bemerk. p. 38) have not yet been sufficiently explored, in North 
America. So far however as the examioatioa of such forms, known 
to me — and I am indebted to my friend Mr. Willey for a peculiarly in- 
structive collection, made in southern Massaehusette— extends, there 
is nothing to justify the separation of any of these lichens ftom the ape- 

ciQc type we have been considering. B. stigmatella, Tuckerm.,' found 

on trunks in Louisiana (Hale) can atso, it is probable, rank no liigher than 

a sub-speoies of B. rubella. B. wnbrina (Ach.) (Lecidea, Ach. L. U. 

p. 183, e Nyl. Lick. Sca/nd. p. S09. Z. holomelana, Floerk., Schser. Li£h. 
Helv. Q. 536) is distinguished by its curved (now hooked and now S 
shaped) spores, and occurs, probably very commonly, on stones in walls, 
and also on mortar, and rocks, throughout New England; as also in New 
Jersey (Mr. Austin) and Virginia (Eev. Dr. Curtis). A variety (v. asser- 
eulorum, Eoerb. Babenh. Lick. Eur. n. 500) is frequent on old rails and 

pales, on the coast. B. chlorosticta {Leddea, Tuck. exs. n. 139; Obs. 

Licit. 1. 0. 4, p. 419) an inhabitant of White Cedar at Hmgham, and found 
also by Mr. Eavenel on Pine and Cypress in South Carolina, has recently 
been observed by Mr. Willey to occur not uncommonly, on the southern 
shore of Massachusetts, with sub-stipitate apothecia ; suggesting (in this 
regard only) a comparison with Hektcarpon erassipes, Th. Fr. Indications 
of this condition (f . sub-stipUata) are afforded by my other specimens ; and 

the fruit was described at first as 'at length a little elevated.' .B. chlor- 

cmtha,, Tuck. Syn. N. Eng. p. 60, often conspicuous in the contrast offered 
by its lecideoid apothecia to its greenish thaJlas, is comparable, at least 
in the colourl^s hypotheeium if in no other respect, with the later-pub- 
lished B. atrogrism, DeUs,, but differs in its much smaller and slenderer 

' Siatora siigmateUa : thallo grannloso-farinOBOochToleueoj a^oihedis mintt- 
Us (0,3-0,5™"' laf.) sessiUbiis subplanis e luUolo nigrieantibus intu3 aWis, ma^gine 
temd evanescente. Sporm oetome, acicula/res, gradles, guad/rilomla/res, incolorM, 
longit. 0,023-32™°-, eras^t. 0,002-3™°^ paraphyMbus eongluUnaiis. — Louisiana 
(Hale). ThaUus not unlike that of B. gnemeaj bnt the grannies more minnte, 
and paler. Approaches some tropical types (as Leeidea isoknospira, Nyl. Lindig 
Merh. JV. Gran. n. 2773) but is soareely referable to any one of the minuter Euro- 
pean members of the stock of B. nibolla. Tiie reaction with iodine is blue. 
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spores (0,023-34"""- long, and about O.OOa"""- wide) wliich are numerous in 
the tliekes. That the thekes are polysporous was first distinctly obserTOd 
by Dr. Stizenberger, who found the spores 'in forties and fifties' in some 
of my specimens (Stizenb, m litt.) which haye since afforded me similar 
results ; in many others the state of the tlialamium precluded enquiry. 
The species, originally found on Pines on the coast of Massachusetts, and 
on Fir and Birch in the White Mountains (Myself) has since occvnred on 
Fir, in the New York raounti^B (Mr. C. H. Peck) and on gi'anitio rocks, 
New Bedford, Mass., (Mr. Willey). 

It only remains to consider, as an appendix to the more easily determ- 
inable groups of Biafora, those myrioaporous species, the exceeding 
minuteness (if not imperfectness) of the spores of which impedes any fair 
appreciation of structure, and real affinity. These species are brought 
together in BiatoreUa, and other genera, of recent authors ; and are now 
nnited in Biat(yreUa, Th, Fr. (Gen. p. 86). But whether or not the con- 
dition which distinguishes them is to be taken as indicative of structural 
decline, Tdasne's comparison, already cited, of the myrioaporous lichens 
with similarly aberrant Fungi, loses none of its interest for us in view of 
the fact that our best-known polysporous Biatora is itself a Fungus, ac- 
cording to Fries. 

B. campestns, Fr. (Sarcosagium Matorellum, Mass., ex Almquist in 
Ffora, 1869, p. 439). On the earth ; Elinoia (Mr. E. Hall). Agreeing with 
the foreign specimens (Herb. Fr. Anz. lAch. Lang. n.307). Eabenh.n. 
507). Thallua indistinct, but true gonidia were obseiTed. The reaction 
of the hymenium with iodine is marked. What is perhaps the same 
lichen waa collected, too sparingly, on ' rocky ground,' in New Jersey (Mr. 
Austm). B,_^ssarM«», (Duf.) Mont. (Leeidea, Nyl. Pro*, p. 116). On 
the earth; 'not rare on sterile clays,' lihnois (Mr. Hall). New Jersey 
(Mr. Austin). Exactly agreeing with the European plant, as this is de- 
scribed ! and the linear spores 0,007-11"™' long, and about 0,003'°'"- wide. 

B. cyphaXea, Sp. nov.,^a manifestly of the same stock as the last, but 

differs in a granulose, becoming compact and chinky, white thallus ; red- 
dish-brown apothecia (0"""-5,-0"""-8, wide) which are often conglomerate; 
short, cimeate, 50-80-spored thekes ; andellipsoid spores measuring only 
0,003-4'"'"- long, and 0,003"™- wide. It was detected on Elm-bark, in 

Illinois (Mr. Hall) and has not occurred elsewhere. B.'IUcis, Willey 

msc. On Holly, New Bedford, Mass. (H. Willey). The very muiute apo- 
thecia blackening and in this way observable on the white crust. Spores 

globular. B. geophana (Nyl. subLeckl., &««(?. -p. 212). On the earth, 

upon flat rocks. New Jersey, Mr. Austin. Apothecia without apparent 
marghi, black. Spores globular, 0,006"™- to 0,008""- in diameter, and 
irom fourteen to eighteen in the thekes ; paraphyses not distinguished ; 
but the bine reaction with iodine sufficiently evident. This very obscure 
plant has since been detected, at New Bedford, Mass., by Mr. Willey. It 
appears to agree, in all its features, with the cited description of Nylan- 
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der. S.resitus (Pr.) {Lecidea, Fr. Obs. Myc. Kyi. Frodr. p. 117; 

ScanA p. 213. Peztza, Fr, 8ysL Myc, 2, p. 149) is probably not a lichen, 
notwithstanding ita behaviour with iodine. It occurs here on the exposed 
and indurated resin of the Wloite Pine, where it was first detected at 
New Bedford (Mr. Willey) and similarly on the Pitch Pine, in Vermont 
(Mr. Frost) as on Larch in New Jersey (Mr. Austin). Another plant, 
similar to this as respects paraphyses and spores, but with blacli apo- 
thecia, not unlilie those of Lecan. cervina, v. privigna, t. simplex, occurs 
on the resin of White Pine, in Vermont (Mr. Frost) but has afforded no 
blue reaction with iodine. 



XTilll. — HETEROTHECItrir, Flot., f 



end. 



Flot. in Bot. Zeit., 1850, p. 369, 553, pro max. p. Hoterothociiim, Mont. 
& V, d. Bosch Lich. Jav. p. 36. Lecanorfe sp., et Lecideie sp., Ach. 
LccanoriE et Leeidese spp., P^ Ess. p. 107', 114; SuppL p. 103, 111. 
Biatorte et Leeidere spp., Fr. L, E, pp. 259, 335. Megalospora, Mey. 
& Flot. in Nov. Act. Nat. Cur. 19, Suppl. Mont. Aper^u Moi'ph, p. 11. 
Heterothecium, Biatorse spp., et Sporopodium, Mont, in Ann. Sci. 
Nat. ; Guy. p. 36, 1. 16, f. 1 ; SyU. p. 338 ; M. & V. d. Bosch Lich. Jav. 
p. 36. Leeidese sect. A, » * * * » Nyl. Enum. G^n, 1. c. p. 123 ; 
Lich. esot. in Ann. Sci. Nat. 1. c. p. 224, 260; in Prodr. Fl. N. Gran. p. 
65; Syn. Lich. N. Caled, p. 49. Tuekerm. Obs. Lich. 1. e. 6, p. 280. 
Megalospora, Psorothecium, Bombyliospora, Lopadium, Heterotbe- 
eium, et Sporopodium, Mass. Eic. pp. 105, 114 ; Ale. Gen. p. 9 ; Esam. 
p. 16. Megalospora, Bombyliospora et Lopadium, Koerb. Syst. p. 210, 
256 ; Parerg. p. 174, 228. Mycoblastus, BombyUoepora, et Lopadium, 
Th. Fr. Gen. p. 83, 89. Lecideie sp., Psorothecium, et Heterotheoium, 
gtizenb. Beitr. 2. c. pp. 160, 162. 

ApotheciapatellEeformia, escipulo proprio margine sub-incrassato 
subinde lecanoroideo, SporfB plerumque magnffi, ex ellipsoideo 
oblongie, 1. simplices 1. bi-pluriloculares 1. murifonai-inaltiloculares, 
subincolores 1. fuscesoentes. Spermatia (quantum observ.) ellip- 
soidea 1. ohlooga; sterigmatibus simplicibus. Thallus crustaceus, 
uniformis. 

The monograph of SeterotMcium promised by the author of the genas 
did not appear ; and little remains to illustrate his conceptioB of it, ' but 
some cursory remarks in the cited letter to Fries {Bot. Zeit. 1. c). Together 
with much going to shew that the author's investigations were still far 
from complete, we find here, grouped around H. tuherculosum, as centre, 

' The genus whs named indeed, and the European lichens taken to belong to 
it, reckoned, ia Koerbet's G^-undriss d. Cn/ptogamenhuiide, 1848, two years before 
the pulilioation in the Bot. Zeitung ; but witJiont deGoriptionB. 



bjGooglc 



(ITO) 

H. versicolor, H. endochroma, IT.. Tlomingense, and H. hucoxanthum; 
which Is precisely Heterothecium as finally accepted by Montane. Amoug 
the species originally brought together in Megalospora — the first con- 
ceptioa of the genus, and, in some respects, possibly the purest — Lecidea 
sangttinaria was however included; and Flotow retained this, though 
' mit tmaicherheit,' in his later revision. For reasons to he given below, 
I sliall venture here to take the same view of this difflcult lichen ; and 
cannot hesitate also to consider H. peswoideum as in fact congenerical 
with H. leucoxanthum. 

Thus viewed, with the exception at least of the still doubtful Leadea 
scmgmnaria, and L. grossa, the group is a natural one, and is accepted 
as such hy Nylander, who has largely illustrated it, and with whom it con- 
stitutes the last division of the first section"of hia Lecidea; or, as we 
should express it, the head of Biatora. From this last the present genus 
is distinguished (leaving out of account the mostly superficial, though 
often striking resemblance to Lecanara) by its spore-type ; being really 
analogous in Biatorei to Fhgscia, in Parmeliei, Binodina, in Lecanorei, 
and BueUia in Lecideet; though better comparable as a tropical group, 
and tending similarly to more varied modifications, and even anomalies 
of spore-structure, to the equally tropical Thelotrema and GrapMs. In 
a]] these genera the spores belong (in great part manifestly) to that series, 
the ultimate modification of which is the muriform-multilocular ; ex- 
pressed here hy the section Lopadittm, and in BueUia by the section 
Bhigocarpon. And such is the general affinity of the lichens brought 
together in the last-named groups to those which express in their spores 
the next preceding stage of differentiation (secti. Bombyliospora, & 
EuhuelUa) that the question has been raised already (Th. Fr. lAch. Arct. 
p. 326, & Qen. p. 92) with respect to Rkizocarpon, Massal., whether there 
is really reason for keeping it apart from BueUia. Dr. Fries's striking 
illustration from acolium, 'the analogous genus of the CcUiciacei,'' where 
A. Notarisii appears scarcely otherwise to differ from A. UgiUare than as 
Bhizocarpon from BueUia, and that also from Ehieoearpon geograpMcum, 
Massal., the variety alpicolum of which is in fiict a BueUia, are much to 
the point ; and so too, if I do not mistake, is an analogous example from 
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Artkonia, where A. cyrtodes, Tuck. (Obs. lAeli. 1. c. 6, p. i 

one form (Wright lAch. Cub. n. 345) otherwise specifically 

able from the other, spores similar to those of Bomhi/liospora, and in the 

other (lAch. Cub. n. 246) the mural-multilocular ones typical of this 

section of Artkonia lArthothelium, Massal.) and "of Lopadium. These 

observations apply equally to the section of the present genus with 

bilocular spores (Psorothedwm, Massa!.). 

Nor can the evidence of afflnity afforded by general similarity of 
structure and habit be safely disregarded. This brings closely together 
S. Taiteme, Mont. (FsorotMcium, Massal.) and 3. tuberculosum {Bom- 
,1.) and is so decided in the case of H. vul^mum (which 
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should belong to Heterotliedum, Massal,) that there is possibly no other 
way to distinguish it from H. Domingense (and Bomb^lwspora) than by 
the mural spore-cella. 

The BweHia-apore is at first colourless and simple ; and if we conceive 
this primary oonditiou as becoming {like other modifications) typical, and 
in a lichen otherwise referable to the present, large-spored group, we 
shall have perhaps the beet, and in some points of view a far from unin- 
teresting explanation of one of the anomaUes of H. sangumanum. 

The position of myrioaporous hchens in the system, must, it is evi- 
dent, be detemained, by those lichenists who allow to the anomaly 
referred to only a subordinate value, by whatever other evidence the 
plants afford. MatoreUa becomes thus reducible to Biatora ; and Spora- 
staUa to Lecidea. And Plotow exercised only a similar act of judgment 
in referring Lecidea conspersa, F6e, to Heterothecium. The very minute 
spores of this species shew indeed no traee of stractural modification, 
like that which illumioatea those of Binodma constans; but the whole 
habit of the lichen associatee it, not with Biatora § BiatoreUa, but with 
the present genus. And the same must be said of the myriosporons 
Lecidea Wrightii (Obs. LAeh. 1. c. 6, p. 275 ; Wright lAch. Ciib. n. 235) 
winch, associable with BiatoreUa by nothing hut the minuteness and 
number of the spores, offers a tartareous thallus ill to be compared with 
anything representing thallus in the group just-named, and apothecia 
with the exact aspect of those of Het&rotfiecium ttibereulosum v. porphy- 

The genus is, as already remarfced, mmoly confined to the warmer 
regions of the earth. Of the conspicuous forms known (rather esceediug 
forty) four fifths are intertropical; five of which extend northwai-d into 
our Southern States. Only five are decidedly northern ; two of which 
are common to Europe and the northern half of North America, one is 
peculiar to the latter, and two are found only in Europe. 

The designation Megalospora is retained by Massalongo, and by 
Eoerber, for H. sanguinarium (L.) Plot., with which species, in several 
respects apparently anomalous, ' the view we have now to offer of the 
genus, as represented here, may not hnproperly commence. This well- 
known lichen, occurring commonly, on trunks, dead wood, rocks, and on 
the earth-inerasting mosses, in the mountains of New England, where it 
ascends to alpine districts, and also on the north-eastern coast, extends 
probably throi^h arctic America, where Mr. Wright found it in islands of 
Behring's Straits, and descends the west coast to California (If -Bolander). 
Its apothecia are described by several recent writers as structurally im- 

' Coositiered as a Leeidea, in the sense of iPriea, the plant, or ita stock (com- 
pare Uyl. in Frodi: Fl. JV. Gran. p. 72) is in tact isolated ; whether still kept withia 
the Ifti^r group, as hy HylanileT, or maiie to lanfc as a separate generical type, as 
by most other recent hohenogi'aphers. But this isolation is at least less marked 
from Flotow's posiUon. 
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marglnate {^propter excipiili defectum immarginata,' Koerb.) and this is 
possibly not fivr from expressing the now oommon opinion of licheniats. 
But the preeumptioa is against such anomaly ; and both Aohariue {Idch- 
enogr.) and Fries have described a proper esciple, coloured lilie the disk 
in its Donnal (black) state. Very few however, it is likely, have been 
able to repeat these observatious, and I offer therefore the following, for 
what they shall prove to be worth. In their common, convex condition, 
the (mature) apotheeia illustrate certainly Acharius's description of an 
immarginate, turgid disk, which has taken up with it in its turgescenee, 
a portion {apophj/sis, Ach.) of the thalloa upon which it grows; and 
there is little in this ease, even in section, to suggest an escipular margin. 
But flatter, which are also to he considered more normal examples, are oflien 
a little elevated, at aU points, above the thallus, when there appears (quite 
frequently in our plant, but to be observed also in the European) a white, 
depressed, marginal ring, contrasting with the colour of the epithallus, and, 
in some of the specimens published by the writer (Lwh. exs. n. 137) visible 
to the naked eye. Examined with a sufficient lens this ring is seen to be 
minutely fllamentous, and comparable therefore (it is possible) with the 
filamentous border of Biaiom trididloma, Mont.; and similarly also to 
Montagne's lichen, as described by him, in which this border is said to be 
rufous (as it occui'S iu a Cuban specimen before me, referable here) the 
corresponding part in the northern plant is not rarely more or less tinged 
with the hue of the red layer, commonly taken for hypothecial (' excipuU 
proprii sangtdnei,' Mass.), But the filamentous margin of the tropical 
Biatora becomes finally all but obsolete, and a proper, exeipular border 
obscurely visible ; and, in like manner, in the oldest and largest, flat apo- 
theeia (measuring now, in undoubtedly single instances, from 2 to 3"™' in 
width) of the set of North American specimens of H. sangmnanvm 
beforo me, the filamentous ring ceases to be observable, and there appears 
instead, not seldom, what in other lichens might easily be construed as a 
depressed, originally pale but blackening (or now, here and there redden- 
ing) proper margin. And whether the comparison have any real value or 
not, there is little in the appearance of this supposed, or simulated mar- 
gm to distinguish it from the equally depressed and blackening, true 
boi'der in old, turgid apotheeia of S. endochroma (F^e) Plot. (Wright 
LicJi. (M>. n. 236) ; and the whole habit of such apotheeia, both in the 
cited species, and in H. leptoeJteilmn, Tuck. {Lick. Ciib. d. 227) is not a 
little suggestive of the northern lichen ; though young fruits offer noth- 
ing certainly of the strange convexity of those of the latter. But in 
Biatora guemea, another hchen of the present family which has been 
repeatedly described as structurally immarginate, the proper margin (as 
noted iu 06s. lAch. 1. c. p. 275) though not undiscoverable in young apo- 
theeia, becomes yet clearly evident only in the largest and most perfect 

ones. The protoplasm of the large spore of H. sanguinarium acquires 

the same yellowish tinge which is observable in those of S. vermokir 
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(Fee) and other instances : but the value of this note is questiouable ; 
and the geaus, as a whole, with only a few decided exceptions belonging 
to the last section, in which the ultimate, muriform conflguratloQ of the 
spore-type is reached {Lopadium) exhibits coloarless spores. That these 
are not typically colourless, but rather deeoiorate, is yet aa conceivable in 
the ease of Leddea grossa (Pers.) Nyl, (Catiliaria, Auctt. FsorotJiecimn, 
Mass. Esam.) and other lichens, whieh Massalongo has, not without rea- 
son, associated with it, as in the case of Catiliaria concreta, Eoerh., in its 
confessedly diflcult relations to some recognized forme of BueUia. 

It is here the place, in view of Leddea grossa, to say agam, with 
Fries, that even the most subtle characters must give place to undoubted 
afSnity. To us it is impossible to question the continuity of the series of 
changes by which the pale hypothecium of Biatora rubella, a., is trans- 
formed into the finally blaok one which underlies the intensely bla«k disk 
of a form, already above alluded to, of .B. ruhella, v. Sclmeinitm; and 
the latter, however Lecideine, — and it simulates as well, very closely, 
Leddea grossa, — is none the less & Biatora. laB. atro-purpurea (Mass. 
Lecid. intermixia, Nyl-) which, passing throngli a succession of changes, 
in both external and interaal colovation, similar to that of Biatora 
rubella, reaches at length, in like manner, a blaekened state must readily 
comparable with Lecidea, we have a yet more interesting example of the 
same sort ; as this species agrees also with L. grossa in the structure of its 
spores. Nor is this denigration of the hypothecium any more strange to 
the genus before us ; as, to take bat a single instance, fully appeai-s in 
" Leddea mdamcarpa, ffyl. (Helerothecium sensu Flot.) . . . apotheda 
atra intus fere nigra (vel hymenio solmn sectione dneraaeente) hypothe- 
dum denigratum," &c. (Nyl. Lich. exot. I, c. p, 260) which, as described, 
is scarcely less Lecideine, though, at the same time, without doubt asso- 
ciable with the same cluster of species which includes HeterotJi. tubercu- 
hsum, than Leddea grossa. 

Of the section with bilocular spores [Psorothedum, Mass.) no example 
has i>een found within the limits of the United States. R. versicolor 
occurs in the island of Cuba (Wright Lich. Cub. n. 225) with H. lepiochei- 
lum, and H. endodtroma, both also given in Wright's collection, and the 
last also hi Mesioo (Nyl.) S. Simodense {Leddea, Tuck. Obs. lAch.) is a 
Japanese lichen. The last three of these species are distinguishable from 
the first by their much smaller spores, but they are closely related to ea«h 
other and to that in every other respect. And the first is equally near to 
types of the nest section {Bambyliospora, Massal.) which only differs from 
the present in the number of the spore-cells. 

S. {Bombyliospora) tuberculoswm is the earliest described of a group 
of similar lichens, which, occurring throughout the intertropical regions, 
affords also one example in the milder districts of western, and the morm- 
tains of central Europe ; and another not known beyond New England in 
America. The last two are easily distinguishable from each other, but 
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look like outlying represent atives of the samo type ; of which the tropics 
offer us many more mofiiflcations. It is (lifQcult uot to follow Flotow ia 
referring the Emx)peati Biatora pacli^carpa to a variety of 3. tubercido- 
sum; and if the American B. porphyrUis is, at preaeat, geographically 
considered, and hence possibly otherwise, more distinct, examples are 
not wanting of forms from the warmer regions of tlie earth which approach 
it so closely, that we may well doubt whether the remote ancestor of our 
New England lichen differed at all from the predecessor of the tropical 
ones. Nor is it safer here to rely upon the number of spores in the thekes, 
than in Tertmaria ; upon the perplesLties in this regard in which genus, 
and especially in the stock represented by P. leioplaca, Koerber (Parerg. 
p. 318) and especially Nylander (in Prodr. Fl. N. Gran. p. 37) furnish 
instructive observations. Thus viewed, the group of lichens now imme- 
diately before us, will be aesoelable possibly hi something bke tlie 
following order. 

Heterotheciwn tuberciilosum (Pee) Plot. 

a, porphyrites : apotheciis mgrescenUhus, primitus albo^yminosi$, 
margins cmcolori ; sporis solitarits, 3-6--loctdaribm. Biatora porpliy- 
ritis, Tuck. Syn. N. E., p. 61, & lAch. exs. n. 96.— Trunks in the White 
Mountains ; and in swamps in Western Massachusetts. New Bedford, 
Mass. (Mr. Willey). Vermont (Mr. Frost). Distinguishable, as compared 
with the next, by its dark, pminose apothecia, and shorter spores; and 
remarkable for its northern range. In the finest condition of the lichen, 
which inbabits the original forest, at an elevation of not far from 3000 
feet, hi the White Mountains, the apothecia are very large, reaching from 
2 to 3^"-, and at length exceeding 4™"^, in width. Spores also large, as in 
all the forms ; which are scarcely to be well distinguished by differences 
in this regard. 

j3, pachycarpim. : apothedis rufo-fuscis [nigrescentibm) margins pal- 
Mo (te»M dmigrato; sporis solitariis, G-12-loeitlaribus. Lecidea tuber- 
culosa, T6e Ess. p. 107, t. 27, f, 1, & Suppl. p. 103. Biatora paeliycarpa, 
Fr. i. E. p. 259. Heterotltecium tubercukisum, & v. pachycarpvm, Plot. 
in Bot. Zeit. 1. c. Bomhyliospora versicolor & B. pachycarpa, Maasal. Bic. 
p. 115. Trunks in tropical countries (Wright lAch. Cub. n. 228. Lin- 
dig. Herb. N. Gran. n. 709, 723, 755, &:c.) and occurriug also, but rarely 
fertile, in western Europe, and in the Bavarian Alps, {Herb. Sorr. Zw. 
exs. n. 80. Herb. Krempelh. Herb. Tli. Fr.) "Apothecia commonly 
lighter coloured than those of the last, and the spores longer ; hut the 
former difference will not hold ; and in a Hong Kong specimen, with 
blackened apothecia (Mr. Wright) before me, the spores are quite the 
same with those of the American plant. Nylander remarks (Prodr. 
p. 118) that Fee's species is scarcely more than an exotic form of Biatora 
pachycarpa; andlamat a loss to indicate any distinction between them. 
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The tropical lichen owes its nftme to the often warted thallus ; hut this 
difference at length disappeais. In the f. cMorites {Leddea, Tuck, m litt. 
Nyl. in Frodr. Fl. N. Gran. p. 66) these warta are sulphur-coloured 
within, and the plant (Wright Xdch. Owh. n. 229) is also distuiguiahable 
hy smaller apothecia. It has been detected in southern Alabama (Mr. 
Beaumont). 

Y, ^achycheUitm : apotkedis rufo-fuseis {ntgrescentHms) margine tiir- 
gidulo paUido; sporis 2-4°'', 4-8-toCirfaH&MS, ewrmtlis. Leddea pachy- 
chdla, Tuck. Obs. Lick. 1. c. 6, p. 281, & in Wright lAch. Gab. n. 230. Nyl. 
1. c. p. 67. The pale esciple, and shorter, often sickle-shaped spores, 
occurring in 2s and 4s in the thekes, distingaish this lichen, which has 
been found on the seaboard of South Carolina (Mr, Eavenel) in southern 
Alabama (Mr. Beaumont) in Mississippi (Dr. Veitch) and in Louisiana 
(Hale). Dr. Nylander compares it with the f. cMorites of the preceding 
variety, hut it also closely approaches the next. 

8, ampliftcans .- apolheciis 'paUide spadiceo-testacds * {nigrescentibm) 
margine turgido palUdo; sporis 4^-8"^, Q-Xi-lociMaribtis. Leddea anipli- 
fteans, Nyl. in Frodr. Ft. N. Gran. p. 67, & in Herb. Lmdig, n. 2812. 8o 
far as my specimens go, this New GranaiJa lichen appeara probably the 
finest condition of the species. It is readily comparable with the last 
however, and through that with L. tubereutosa, F^, with which it also 
agrees in its warted thallus. 

S. Domingense (Pers.) {Lecanora, Aeh., Fee. Parmelia gyrosa, Mont, 
Heterotlieciutn, Flot.). — Trunks in the low country of South Carolina 
(Mr. Bavenel) and Louisiana (Hale). From this, H. indpinum, Tuckeinn, 
(Ofis.Xicft. l.c. 6,p. SSl.SMfeXecid Wright iicA. Cm&. n. 233) as respects 
all more obvious features, whether of thallus or apothecia (though the 
last are smaller) should scarcely be sepai'able ; but the larger spores are 
muriform-multilocular, as charaeteristical in the nest section. Very dif- 
ferent inferences may be drawn from this. One may well be that the 
weight of the evidence favours placing the lichen with H. Domingense, 
notwithstanding the great difference in the spores ; its relation to the 
other being not dissimilar to that of Arthonia ct/rtodes ji, already cited, 
to a : and that thus we have a new instance in the argument against 
allowing more than subordinate value to the distinction of the muriform 
spore generaUy, from the antecedent plnrilooular ; not without interest, 

especially in such genera as Thelotrema, GrapMs, and Fyrenula. In 

H. aureolum, Tuckerm. (Leddea, Tuck. 1. c. Nyl. in Frodr. Fl. N. Gran. 
p. 68) we have, on the other hand, dissimilarity in general habit from 
H. Domingeme, with similarity in the spores. These small-spored species 
of Seterothedum make less applicable the original name of the genus 
{Megalospora} but are by no means separable from it. But the final mod- 
ification of the type of spore, of which Bombt/liospora expresses a stage, 
is the muriform-multilocular: characterizing (in the present group of 
Lichens) Heterothedum, Mass., and Lopadium, Koerb.; and exactly cor- 
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responding to our section BMzocar^on io BueUia. Of this eonvenieat 

lint artificial sectiou we possess two species. H. leucoxanthum (Spreng.) 

ILecidea, Spreng. in Act. Solm., 1830, p. 46, Nyl. in Prodr. Fl. N- Gran. 
p. 69. Seterothedum tricolor, Mont. Syll. p. 341. H. bicolor, Flot. in Bot. 
Zeit. 1. c). Swamps in tlie upper country of Nortli Cavolina (Rev. Dr. 
Curtis) South Carolina (Mr. Eavenel) Alabama (Mr. Peters) Mississippi 
(Dr. Veitcli) Lovdslana (Hale) Texas (Mr. Eavenel). Otherwise only 
intertropical. Spores solitary, large, oblong, more or less yellowish- 
brownish, the at first grumous protoplasm developing into many small 
spore-cells, crowded together in (15-25) somewhat regular (but soon 
irregular) annular series, iUte coarse mason-work; from three to four 

times longer than wide, H. pesisoideum (Ach.) Flot. in Bot. Zeit. 1, e. 

{Lecidea, Ach. Nyl. Seand. p. 212. Lopadium, Koerb. Sifst. p. 210. Th. 
Ft, Lich. Arct. p. SOI. Biatora vernalis ^, f., Fr. L. E. p. 264. T^-acliylia 
phiEomelana, Tncb. Lkh. exs. n. 98). — On fir bark in the White Moun- 
tains J and in Maine (Myself) aad on cedars, New Bedford (Mr. Willey). 
On the earth, growing over mosses, Greenland (J. Vahl, e Th, Fr. 1. e.) 
and in islands of Behring's Straits (Mr. Wright), A northern lichen 
which the turbinate (snbstipitate) apotheoia well distinguish from all hut 
the Cubao H. tmUnatum (Lecidea, Tnek. 06s. lAck. 1. c). Another 
northern species of the present section is S. fuseo-luteimi (Dicks.) of 
alpine districts in Scotland (Serb. Dicks. Herb. Hook.) first referred to 
its true affinity by Mudd (Man. Brit. Lich. p. 190) which may welLoceur, 
at least in arctic America. 

It has been remarked above that the obvious afttnity of two or three 
myriosporous lichens of the present family is with Heterotliecium ; and 
that there is nothing to associate them with Biatwa § Biatorella but the 
abnormal character of their spore-evolution; an irregularity by no meaiM 
confined to Biatora. One of these lichens was referred here by Flotow ; 
and another resembles this. The third, though associable only with a 

very different cluster, is yet equally at home here. H. con^rsum 

(F6e) Flot. in Bot. Zeit. 1. c. (Wright Lich. Cub. n. 224). A tropical 
species, which has occurred in southern Alabama (Mr, Beaumont). 

Spores exceedingly minute, and numerous ; globular. H. nannariifm, 

Tuckerm.,' a dwarf indeed in this large-fruited genus ~ the apothecia 
scarcely reaching 0,3™°' in width — is otherwise generally comparable 
with the last ; but the disk of the fruit is not powdery (ecnspersus) and 
the thekes, instead of lieing long-club-shaped, are ovoid. I have it only 

from Texas (Mr. Wright). H. WHgUii, Tucl^erm. {Lick. Cvb. n. 235) 

a Cuban myriosporous species, with the aspect of a state of H. tuhercvr- 
losum, may possibly prove to occur witliin our southern limits. 

' Heteroihedum ncmnarmm («p. Kova) thaUo granuloso-farimso eiii-ino; apo- 
flteeiis iwMe mimitis (O.lS-O.aS"""- tof.) sessiUbtis sab-plaids, disco ferrugineo-faseo, 
mwgwte JUwicante. Sporisin (fteeis ovoitleis mimerosissimiB, miwutiBsimee, gltylnir 
Jares, mcohres, paraphysihtis paras. — On bark, near tlie Bianco, Tesas (C. Wriglit). 
Ttte reaction with iodine is lilue. 
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Sub-Fam. 3,— EDLECIDEEI. 
Apothecia subsessilia, escipiilo atro. 

SLIT. — LEOIDIA (Ach.) Fr., emoad. 

Fr. Vet, Ac, Handl, 1822, et 8. 0, T. p. 252, mas. p. ; L. E., p. 281, spp, 
excl. Eschw. Syst. p. 17. Fbt.Lich.Sil. ; iiilvoerlj.Graiidr.d. Crjiit.; 
in Bot. Zeit. 1850, p. 382. Mont. Aperju Morph. 1. e. p. 11. Tuokei-m. 
Syn. N. E. p. 63 ; Lich. Calif, p. 24. Leeidea, Ach. L. TJ. p. 32, Syu. 
p. 11, pr. p. Soh»r. Spieil. p. 101, Enum. p. 94, pr. p. Escliw. Licli. 
Bras. 1.0. p.241, pr. p. Nyl. Enum. Gto. 1. c, p. 123, Lioh. Scand. p. 185, 
Lich. And. Boli7. 1. o. p. 331, Addend, nov. ad Licli. Eur. in Flora 
Ratisb. ; pr. p. Patellariffi spp., Mey., Wallr. Leeidea et Scolecites, 
Norm. Con. p. 23. Thalloidima, Paor» sp., Leeidea, Arthrosporiim, 
Toninia, Ebaphiospora, pr. p., et Sporaatatia, Mass. Kie., et opp. v&n: 
Astroplaca, Thalloidima, Schsei-eria, Porpidia, Stenliammera, Leoldella, 
Leeidea, Arthrosporum, Toninia, Ehaphlospora, pr. p, ; et Sporastatia, 
Koerh. Syst. ; Parer^. Leeidea mas. p., Stenhammera, Scoleeites mas. 
p., Biatorm sp., et Sporostatia, Stizenb. Beitr. 1. c. 

Strueturam ezposuerunt Tulaene, Mem. sur les Lich. pp. 15, 163, 
t. 13, f. 14-17; Fuisting I. c. p. 23. 

Apothecia patelUeforiida, escipulo proprio carbouaceo, ati"o. 
Sporse ex ellipsoideo fusiformes 1. dein aciculares, e simplioi, rarius 
bi-quadri-plurilocularea, incolorea. Spermatia ex ohlongo baoillaria 
1, Mformia; sterigmatibus subsimplicibus. Thallus crustaceus, 
effiguratus aut uuiformis. 

" Servavi Itoc loco genus eodem sensu, quo primitus prqposm, tttpote 
MUtui et practice TAclienum cognitioni optUne hiserviente. Becentiores 
ad species disco strata carbonaceo imposito tantum restrhixerunt, et, licet 
hi limites magis Systematici videantw, in natwa facile evanescunt et 
simiUima removent:" Fr. L. B. p. 868. In accordance with the method 
of the present treatise, the species with brown spores are however 
excluded; and the eystematic value of the several structural modifica- 
tions of the colourless spore is estimated as in Lecanora and Biatora. 

Alm ost, aU the Lecide(B, as here understood, were first made kno^ni as 
European; it is yet every way probable that a very large part of these 
will prove to be common to the northern hemisphere. And Ny lander has 
shewn {Lick. And. Bolw.) that the group of familiar, sasicoline species 
typified by L. eontigua is well represented in the And^ of South America ; 
which thus afford, he says (I. c, in Ann. 4, 15, p. 366) additional evidence 
of the truth of what he has elsewhere affirmed — that the sasicoline 
lichens, generally, have of all others the widest distribution. 

But what with the abundance and variableness of the roak-Lecidca, 
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the dotcrminiition of species (compare Fr. L. E. p. 282) is especially diffi- 
cult ; and the laboiii- wliicli has been giyea to this in Europe has yet to be 
attempted here. Estimates of European lichenographers of the present 
day differ indeed so widely as to the rank of the forms described, that it 
is hardly to be questioned that the confusion which Pries (I/ic7j. Eur.) 
did so much, here as elsewhere, to remove, threatens now, with the 
increasing depreciation of other standards of judgment in view of amerely 
microscopical one, to return; and the species to become as uncertain as 
they were before Fries, The vast extent of onr territory is less then in 
the way of an early determination of our Lecidea, than the paucity of 
engnirers, and the perplexities of, the enquiry. Of the thirty species now 
known to me as North American, but two are properly or mainly calcare- 
ous ; while the proportion of calcareous forms in the rupicoliue groups 
of Europe is nearly one quarter of the whole number of forms : a fact 
which indicates sufficiently an interesting field for exploration. Another 
is, without doubt, afforded by the maritime rocks of Cahfomia, the 
hchenose Flora of which has been so largely exhibited by Mr. H. N. 
Bolauder ; and yet another, and perhaps the most promising of any, by 
the alpine rocks of the Kocky Mountains. And there is no reason to 
suppose that the desultory studies of the very few lichenists who have 
collected in the ranges of the Appalachian chain, though this has yielded 
us almost all we know, have exhausted its treasiu'es. 

We find the true centre of Leddea in the large group of lichens, 
inhabiting mostly granitic rocks, of which L. contigua, Fr., is the well- 
tuown type {Leddea, Koerb.)- But the black hypothecium of this 
species passes gradually, in forms otherwise closely allied to it, into a 
colourless {LecideUa, Koerb.) looking not seldom, and in other respects 
(especially in the little cluster typified by i. arctica) towards Biatora. 
With the arctic cluster is most readily associable L. ent&roleiica ; and the 
needle-shaped, bowed spermatia of the latter species relate it to the 
effigurate section {Psora sp., ThaUeedama, Auctt.) much as the same 
organs in Lecanora subfusca connect this with the efflgiu'ate section of 
Leccmora. With this sketch of the outlines of the genus, conceived stiictly 
in the sense of Nylander, as respects that portion of '\u& Leddea to which 
the name is here confined, we proceed to indicate briefly such species as 
have been added recently to our Mst. 

Of the first section {TltalliBdema) consisting of effigurate species, 
almost all calcareous, analogous to Sgttamaria in Leeanora, and to Psora 
in Biatora, though differing from the last hi a much more evident tendency 
in the spores (a tendency not however quite unknown to the biatorine 
group) to pass into bilocular conditions, we possess only the long-ascer- 
tained L. cmidida (Web.) Ach., and L. vesiddarls (Eoffm.) Ach., indicated 
aa occurring in Arctic America by Hooker, and the former also by Th. 
Fries, L. vesieularis is only known to me, as an United States lichen, in 
specimens recently collected in the Uintah mountains, Utah {8. Watson) 
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and in Ogden, Utali (Dr. Lapham) but there exists also a specimen ia 
Schweinite's herbarium wliieh may possibly have been collected in the 
United Statee. The 'bad lands' of Nebraska, where Flacodium fulgms, 
and Buellia epigcsa were found by Professor Hayden, may possibly yet 
increase our knowledge of the present group. 

To the far less coniapicuous assemblage of forms represented by 
L. enteroleuca, Ach., we have to add L. vitellinaiia, Nyl., a parasite of 
the thallua of Placodimn vitellimim, which has been found in Greenland 
specimens of the Flacodium by Dr. Th. Fries {lAch. Arct. p. 222) and 

has occurred to me in Kocky Monntain ones (Prof. Hayden). Eoek- 

forms of L. enteroleuca are not uncommon throughout, the country, from 
Nebraska (Dr. Hayden) to Pennsylvania (determ. Nyt, Dr. Michener) and 
North Carohna (Rev. Dr. Curtis) and sometimes (Vermont, Mr. Frost) 
Euffldently resemble specimens of his L. sabutetomm f. armaria (L. sabu- 
letorum, Koerb., Th. Fr.) determined by Plotow. But the muiutely 
granulate thallus of the last is at length more distinctly areolate-yerruoose, 
and such a condition (v. tlteioplaca, areoUs verruculosis m crustam palUde 
stramlneam eongestis) occmTing on serpentine rocks in California {Mr. 
Bolander) might easily be taken for distinct, yet agrees with the present 
species in its spores, and spermatia, and only differs in colour (though 
this is interesting in its bearings on the true rank of the cited L. sdbule- 
iomm) conformably to the variations of the bark-Uohen. From some of 
these sasieoline states appears scarcely to differ otherwise than in habitat 
the V. muscorum {L. scAuJetorum, v. muscorvm, Th. Fr. Biat. Wulfenii, 
Hepp) occurring in Greenland {J. Vahl, e Th. Fr. I. c.) and in islands of 

Bohring's Struts (Mr. Wright). Other muscicohne and terrieoline 

Lecidem accompany the last in arctic and alpine districts, of which 
L, arctiea, Sommerf., is not uncommon in the alpine region of the White 
Mountains ; and has been found also in Greenland (Th. Fr. I. c.) and, with 

the last, by Mr. Wright. L.palU^, Th. Fr., readily distinguished 

fromi. aroticahy its pale thallus, has also occurred in Greenland (J. Vahl, 
I. c.).— — And L. borealis, Koerb., was collected by Mr. Wright in islands 
of Behring's Straite, the specimens agreeing with Schfer. Heh>. u. 195, as 
also with authentic ones of L. ai^estris, Th. Fr.' L. tmgidula, Fr. 

' The latter namo is ^ven, as in mauy similar casea by recent writers, ta wliat 
Imnst congider mistaken, deference to thai. sa&MfotoiiimjS, 8yneoimsta,\>, al^stris 
of Sommerfelt. But the author of the Snpplement to the Flora Lapponica did 
1 ot lefei bia lichen to any "Zecidea alpestris," but to L. sabuUtomm, — that is to 
in olil species ; and the writer who first proposed for it the rank of a new one, 
honld seem to have a right to the credit of it. And I shall venture here to 
cspiess anew the opinion, — for eon'Bction at least, if it require it, — 'that tJie 
name which may happen to be given to a variety has no precedence ; but may be 
adopted or not, if the plant he taken up as a speoiee.' The case is the same with 
sections of genera. The other method has at least the objection that it makes the 
earUer writer whose variety-name it is sought to elevate into a Bpeoies-namo 
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(Lich. Suec. n. 25) inliabiting the bark and dead wood of Pines, &:e., was 
detected in Greenlaod by J. Vahl (Th. Fr. I. c. p. 317) and I have 
obserped it aeeompaujing otlier lichens (on Libocedras) irom Califomiii 

(Mr. Bolander). L. mdaneheima, Tucli. Syn. N. Eng. p. 68, & Lich, 

exs. n. I3S (£. s(^iiMorum v. euphorea, Fr. L. E. p. 340, & lAcli. Suec. n. 
154; ntm Pioerli. L. etiplwroides, Nyl. Lich. Scamd. p. 244) is common 
throughout New England, but not known to me from any locality south- 
ward. L. Diapemue, Th. Fr. 1. c, is also to be credited to ornr alpine 

districts ; but the White Mountain lichen, which is frequent on dead sods 
of DiapetiMa, differs from the description, and ii^im my European speci- 
mens, in having often larger, at length flesuoua, and not rarely hrotvnisJi 

apothecia; agreeing however with the others internally. L. myrnte- 

cina, Fr., has occuiTed, rarely, on rails, at Ipawich, Mass. (Oakos) and, 
on White Cedar, at New Bedford {Mr. Willey). 

The central group of saxicoline, mostly graniticoline LeiMem is well 
represented throughout the Appalachian chain, and was here first studied, 
in North Carolina, by Schwehiitz. But Ms herbarium fe the only evideace 
of this ; and a vast deal remains to be done before the limits even of our 

better known forms eau he other than obscure. L. ^nlota, Fr. (lAcJi. 

Suee. n. 409) is not rare on trap and other rocks on the coast of New 
England, and liaa also occuri'ed (on schist) in Termont (Mr. Frost) at Lake 

Superior (Prof. Agassiz) and in California (Mr. Boiander). L.poly- 

carpa, Floerk. (Nyl. in Pellm. lAch. Arct. n. 189) is only known to me in 
specimens from alpine rocks in the White Mountains, which agree with 
the cited ones, and in habit with L. confluens ; and from Labrador ijlerb. 

Krempelli.). L. aurimlata, Th. Fr. Mclh. Arct. p. 213, inhabiting 

Arctic Europe, and also Greenland, is unknown to me, L. amylacea, 

Ach., Nyl. (i. elata, Sebcer.) is another inhabitant of Greenland (J. Vahl 
e Th. Pr. 1. c.) which is as yet undetected elsewhere within our limits. 

L. aglcBa, Sommerf. {Merh. Krempelh.) occurs In the alpine region of 

the WLdte Mountains. L. Armeniaca (DC.) Pr., is only as yet known 

as North American, from Greenland (J. Vahl e Th. Fr, I c.) but there 
seema to be no reason why this fine species should not reach (in alphie 

districts) much more southern latitudes. L. atro-brtmnea (DC. ) Schier. 

(Lich. Helv. 144. Herb. Th. Fr.) an inhabitant of Greenland (J. Vahl, e 
Th. Fr. I. c.) and of the alpine region of the Eocky Mountains (Dr. 
Parry) as of the Pacific coast (H. Mann; Boiander) is also to be looked 
for on the alpuie rocks of New Eoglaud. The nearly akin L. fmco-atra, 

responsible for an opinion which he has expressly disclaimed. Acliarina deter- 
uiiued Gyalecta abstrusa (Walli-,) Am., as merely a barli-form (/5 trtmSgeua) of 
G. foveolaris, and it was indifferent whether be distinguished by name such form 
or not i but 'Wallroth, if the synonymy (Eoerb. Syst.) be right, was first to aay 
thattbia lichen was noi a meml>er of G-. foveolaris, but a distinct species, and the 
responsibility or credit of the Judgment belorsgs to him. 
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Aeh., Fr., known already as occurring in New England, as in Arctic 

America, proves to be commoQ in California (Mr. Bolander). L. insu- 

laris, Nyl. (lAck. Far. n. 58. Serb. Th. Fr. Leddella, Koerb.) a well- 
marked lichen, witli brown, warted thallus, end yery minute fruit, has 
occurred, growing, in little patches, with BueUia geographica on the 
Oakland hills in California {Mr. Bolander) and with little doiibt la to 

be detected elsewhere. L. tenebrosa, Plot. (Zw. exs. a. 134. Fr. lAcJi. 

Suec. a. 406, c.) interesting as a lecideine Aspicilia (c&ttf. Koerb, Farerg. 
p. 99) aecompauies BmUia geograpMcain the alpine region of the Wbite 

Mountains; and probably descends. L. lugubris, Sommerf., Nyl. (Fr. 

TAch. Suec. n. 351) occurs in the same region with the last ; and is well 
marked by its lobdate scales, and globular spores in strap-shaped thekes. 
<Koerb. Si/st. 1. 1, f. 6). 

Thns fiir, if we except the efflgurate eectioo (TltaMcedema) in which 
the spores exhibit an evident tendency to become bilocular {'ohsoTete 
dgblasta,' Koerb. ) these are reckoned unilocular, and the group {Eulecidea) 
corresponds with the major part of Eulemnora and EiMatora ; in both 
of which the ' Mmple' spore predominat-es. But the line of distinction 
between ' obsoletely bilocular ' or ' pseudo-bilocular ' and bilocular spores 
is sometimes a difScult one to tra«e ; and Etdecidea, in as far as we have 
csamined it, may weU be said to express. Id perhaps a different degree, 
the same ntsus to pass into bilocular forms that we find in ThaUmdema. 
TliJH is somelames (as in L. enterohuca, v. tJidoplaca, Indicated above, 
and in the v. lutosa, Nyl. (Schter. Hdv. n. 579) which last has no claims 
to generical distinction superior to those of the first) so marked indeed, 
that we may well hesitate to call such spor^ unilocular ; and the form last 
named of the just-cited species is in feet referred, by both Koerber and 
Maasalongo, to their GatUlaria ; the division, in their arrangements, corre- 
sponding, in the group before us, to Biatorina in their Btatord. Natural 
afQnity, as indicated generally, and in particular by the spermatia, appears 
however, aa observed by Nylander {Prodr. p. 125) to forbid the separation 
of such forms from the cluster typified by L. enteroUuca ; ^ and, judged 
in the same way, another CatUla/ria (C. concreta) in which there ie no 
doubt of typically bilocular spores, can scarcely be relieved from Nylander's 
I'elegation of it (1. c. p. 129) to a colourless condition of BuelUa atro-alba. 
Tlie bilocular stage in the evolution of the spore, so ftdly exhibited in the 
second section of Hefherotkeeiiim, is in fact suggested, rather than exem- 

' Scbarer'fl specimen (^Lich. fle?!". n. 579) of his ' i-eeiifeo hii^sa, Montagne! 
in lift.,' affords me pseudo-bilocular spores esaotly similar to those of the rook- 
forms of J. enteroleuca, to wWoh species Fylaiider has reduced the former ; and T 
have obtained only Bimilar results from Bn^Uia (CaUllaria) lutosa. Ana. (_Lioh. 
Zmtg. n. 360). Hepp's figure of the spores of his Mat. lutosa (Montgn.) vera 
{FUcltt. Eur. n. 506) under which Sohffirer's Leeid. lutosa is only cited prop., 
represents however what appear to be colourless ^ueJto-spores. Two Uchens are 
then, it should appear, currently known under these cited names. 
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plifieil, in LeoiSea. L. accUnis, Flot. (ArtJtrosporiim, Mass., Koerb.) 

detected here as yet only upon Poplar {Weymoatb, Mr. Willey) combines 
the habit of small conditions of L. enteroleuca, with which it also agrees in 
its spermatia, with iraegolarly crooked, 4-Ioeul3r spores {0,009-18"™' long, 
and 0,003-6°"°' wide) of the type of BilimUa. Very close to ttiis but con- 
stantly distinguishable by its still more minute fruit (scarcely exceeding 
0™"-, 2-0™™', 3, in width) and always sti-aight spores of baif the Mze 
(O.OOS-g™' long, and 0,0025-35=™' wide) is another little liehen which we 
owe to the same acute lichenist (New Bedford, ssnd Weymouth, on irery 

various barks, Mr. WiCey) and n^y distinguish as L. dedims. Bat the 

present genus affords us, in L. caudata, Nyl, (Fellm, Lich. Arct. n. 192)^ 
oecun-ing not uncommonly, from t;be base to the alpiue region of the White 
Mountains, in company with externally similar states of Biatora rividosa, 
— a very interesting example of typically plurilocular spores in a lidien 
otherwise clearly associable with the central, graniticoliue group of true 
Lexi(k<s. 

It is not without diflculty that Dr. Th. Fries {Lich. Arct, p. 173) refers 
L. caudata to the TondnifS of Massalongo ; but we possess some genuine 
species of the latter group which correspond with Bilimbia-Bacidia in 
Biatora / the scope of the differentiation being here quit© inexpressible 
by BilimUa alone. Several Tonmi^ are squainaceousj brat the little 
cluster of forms represented by L. aromatuxf, includes the humblest 

modifleations of the granulose type. One of these is the mmute 

L. gramosa, Tuckerm. (06s. lAeh. I. c. 5, p. 420) inhabiting mortar, antt 
old bricks, in South Carolina (Mr. Eavenel) and Louisiana (Hale). 
Apotheeia minute (about 0""°', 2-0°™', 5, in width). Spoi-es dactyloid, 
becomkig staff-shaped, 2-4-locular, 0,009-18°™- long, and 0,0025-30™°- 
wide. Spermatia needle-shaped, bowed. The same hchen from tiles,, ia 
shady places, in the island of Cuba (Mr. Wright) was publi^ed io Idch. 
Cm&. n. 236. It has also been detected on lime-rooks, in -western New 
York (Mr, Willey) and in Missouri (Mr. Hall).^r^i. massata, Tuekena. 
(Lich. Calif, p. 25) is another, with gleboos thaJlus, and flait, middling- 
sized apotheeia {0™°', 6-1™°', 5, in width) not unlike those of L. ammaUca 
(Sm.) Aoh., but small, cymbiform, constantly biloeular spores (0,009-16"'°- 
long, and 0,003-5'™- -wide) and has only occurred, on earth, «i the coast 
of California (Mr. Bolandei). The spores of L. anmatica, now (Herb. 
Borr.) not 111 expressmg the type of BUimUa, pass at length into elongated, 
plurilocular forms (Herb. Krempelb.) almost better associable with that 

of Bacidia. The same remark is applicable to the spores of L. sqmlida 

(Schleich.) Ach., a lichen found as yet, on thk continent, only In Grew- 

land (J. Vahl, m Th, Pr, 1. c). Most closely related to£. squatida, 

but yet very remarkably distinguished (it should appear) from it by the 
regular extension of the sijuaraules downward into slender, branched 
stems, which penetrate the earth, like roots, is L. eaiMescens (Anz. Catf/,1. 
Sondr. p. 67. Lick. Lang, n, 139) to which may be referred another 
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earth-Uehen of California (Mr. Bolaader) which alao differs, like the 
Italian, in the colours, from L. sguaHda. ThaJlus of our plant undistin- 
guishable generally, abore, from that of L. squaUda, except that the 
range of coloration is from glaueescent to Uvid-fiieceecent, passing finally 
into black ; hut extending, below the surface of the earth, into irregularly 
dividing stems which reach but scarcely exceed half an inch in length. 
Apothecia also generally comparable with those of L. squ^ida, and often 
conglomerate. Spores fromdactyloid becoming elavate, aad staff-shaped ; 
plmlloeular ; sometimes not exceeding 0,016-30"""' in length, and then 
0,0035-60™™- iQ width, but more often louger and narrower, or 0,024r-i8™'=- 
long, and OjOOLt-SO"™- in width. In one specimen I find the younger 
apothecia commonly bordered below by white fibrils, of which there is no 

trace in the mature ones, or, generally, in the other specimens. L. rugi- 

nosa, Tuckerm. (Lich. Calif. 1. e.) fi:om serpentine rocks of California 
(Mr. Bolander) is another member of the present section, the slenderer 
spores of which are quite as perfectly a^iicnlar (0,035-41"""- long, and 
0,0025-30™*'' wide) as those of our alpine L. flavovirescens (Dicks.) Borr. 
Mtthcidea is thus sufficiently analogous with the corresponding central 
groups both of Biatora, and Leeanora. And, like these genera, it affords 
an example of the myriosporous anomaly (Sporastatia, Mass., to be 
compared with Biatorella and Acarospora) in the, in all respects, well 
distinguished L. morio (DC.) Schter., inhabiting Arctic America (Dr. 
Kane) as well as the alpine region of the Rocky Mountains (Dr. Parry) 
and the White Moimtaius. 

SLY.— BUELLIA, De K"ot., emond. 

Buellia, Tuckoim. Lich. Calif p.' 35. Lecidea, Naeg. in Hepp I'lecht. 
Eur. 1. 1, Buclha et Lecidea sect., De Not. Framm. Lich. 1. c. p. 23, 
Lecideiespp., Ach. Fr. L. E. Patellarife spp., Mey. Wallr. Catolechia 
pr. p., Diplotomma, et Lecidese spp., Flot. in Eoerb. Grrnndi'. ; in 
Linn^a, 1849; in Bot. Zeit. 1850, pp. 367, 330. Dimaura pr. p., et 
Abacina pr. p.. Norm. Con. p. S3. Catolechia, Diploicia, Diplotomma, 
Bnellia, Leciographa, et Rhizocarpon, Mass. Hie. in locc, Geneae. p. 
14. Koeih. Syst. ; Parerg. Lecidea, sect. B, a, spp., et d, spp., Nyl. 
Enum. Greii.l.c.p. 123; Prodr.p.119; Lich. Soand,p.232; Lich.And. 
Bohr. 1. c. p. 381 ; in Prodr. Fl. N. Gran. p. 69. Catolechia, Buellia, 
Leciogi-apha, et Ehizooarpon, Ana. Catal. Sondr. pp. 63, 87 ; Manip. ; 
Symb. p. 19 ; Neosymb. p. 12. Catolechia, Bnelha, et Ehizocarpon, 
Th. Fr. Lich. Arct. pp. 175, 225 ; Gen. pp. 80, 91 ; Lich. Spitzb. p. 43. 
Buellia, et Rhizocarpon, Stizenb, Beitr, 1. o. p. 160. 
Apothecia patellEeformia escipulo proprio atro. Sporte es ellip- 
soideo oblOQgte, e slmplici bi-quadri-loculares, 1. demum muriformi- 
multi-looulares, fuscesceotes. Spermatiaoblongal. baciUaria; sterig- 
matibus simplicibus. Tballiis criistaceua, efflguratus aut uuiformis. 
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This group is strictly analogous to Einodlna \a Lecanorci, as that 
represents Physcia; it is however, in one respect, more intereating than 
either of the others named, as expressing most ftjlly the differentiation of 
the brown spore. As indicated by De Notaria, Bmllia embraced both 
effigurate and uniform types, but was expressly eonflned to biiocular 
species. Maesaiongo next, availing himself of the distinction by Motow, 
on certain peculiarities of the exciple, of two marked Lecideis alUed to 
BneUia ( Catdecliia and Biplotoni'ma) separated from the latter its efflgurate 
species (Diptofcia) and having elevated the quadrilocular Lecidea para- 
sitica to the raok of a separate genus {Leciographa) finally gave effect to 
a suggestion of De Notans by distinguishing Bhisocarpon; thus consti- 
tuting what might have been called the Buelliei. The critio^m whieli 
followed found especial expression in the nearly contemporary emendations 
of Anzi, and Th. Fries. These writers both united the efflgurate members 
of the group in a single genus {CatoiecMa) and the iatter, taking advan- 
tage of the dct that the bilocular spore, here as elsewhei-e, varies now to 
qaadrilocular, availed hioiself of it to refer Ledographa to BuelUa; as 
Anzi, equally with Pries (Mch. Arct.) reduced Diplofomma to Wiisocaipon. 
It was left then to Stizenberger to suboi'dinate the diatmctiou of the 
efflgurate species; and nothing remained, at last, of the Btielliei, but 
BueUia and BMzocarpon. But BMzoca^-pon, Mass.,' expresses only the 
completion of a process of differentiation of the spore, the earlier stages 
of which are expressed by BueUia; ajid the difficulties in which the 
attempt to keep the two apart is entangled, obvious enough already in 
critical instances in both, and as well in the very uncertain Catailarus of 
authors, find at last their full manifestation in the final arrangement of 
Dr. Fries {Gen.). Another solution of the problem had not indeed 
escaped the attention of the accurate writer cited. "NegaH quogiie non 
j)Ofcs(," he says, " haud parvam inter BweUiam atro-albom et Bhizocarpon 
petrtEum, inter B. scabrosam et Bh. geograpkicmn, etc., adesse afflnitatem, 
qaareforsan Mud itmnertto possint litsc genera in unum redigl" {lAch. 
Arct. p. 226) which had indeed already been done, in Lecidea, Naeg. It 
might well appear then far from difficult to conceive, with Naegeli, and 
Nylander, that the saxicoline BuellicB and BMzocarpa constitute parts of 
but a single series of most intimately related lichens ; a series explained 
still further by known forms of the one group which yet scarcely advance 
beyond st^es of evolution characteristical only of the other ; but it was 
left to the Caltfornian JS. oidalea to complete the history, and shew that 
the cortieoline BueUia vercB culminate, no less tha» the Biplotommata, in 
cortiooline BMeocarpa. This were indeed plainly presumable item the 
point of view of the present memoir ; and is in strict analogy with what 
is now known of Minodina : but the exhibition of the muriform spore in 

' This name (Massal. Sie. p. 100) is later than BuolUa; and can hardly derive 
le iionn having been used, in anodier sense, by Decandolle. 
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BtteUia oidalea is far more perfect than anything described iu the Leean- 
oreine genus. 

There ai-e sisty odd described forms of BueUiaj differing however no 
little in probable rank. Of these, three fourths are European, and com- 
paratively few, except the almost cosmopolitan B. parasema, lactea, and 
geoffraphica, have been recognized beyond Europe and North America. 
It is yet to be presumed that a much wider extension awaits the saxico- 
llne groups. Scarcely half of the European forms {reckoning here, as 
above, not a few which we oaunot regard as species) have been detected 
within our limits ; but we possess several peculiar to the country. 

The efflgurate section of BueUia, as known in the northern hemisphere 
{Oatolechia, Flot., Anz.) consists of species with bilocular spores, which 
are connected most readily, and, as in the corresponding sections of 
Lecanora, Biatora, and Le<Mea, by the spermatia as well, with the group 
(Bitellia, Auct.^l.) with aniform thallus. But we have to interpose here 
a yellow, areolate, but marginally lobulate lichen from the Cape of Good 
&y^ei,^B. Africana {Lecidea,T:ac]i.. 06s. iicA.l. o. 4, p. 406) — the spores 
of which are thrice septate. The emstaceous species with uniform thallus 
{Ei^mellia) run through, on the other hand, the whole series of modifi- 
cations of the coloured spore : culminating, in the corticoline group, in 
B. albo-atra and .B. oidalea ; and, in the saxicollne, in B. geograpkica. 

Of the efflgurate section ( CatolecMa) we possess four of the six species. 
B. epigma (Pers.) (Schser. lAch. Helv. n. 299. Eabenh. Lick. Eur. n. 343) 
has occurred, on the earth, in company with Plaeodium fulgens, in the 
'had lands of Judith,' Nebraska, and on the North Platte (Miss, and 

Y6lIowstoneExp.)Prof. Haydeu. B. radiata^Tack (Lich Calif p. 25) 

is an areolate species — the areoles either passing into a lobulate margin, 
or the margin, in another form, reduced to a black, hypothallme ftinge. 
Apothecia of JHplotomma, as Flotow understood it, and often stiikmgly 
lecanoroid, but the finally convex and pruinose disk lests ou a black 
hypothecium. Spores small, bilocular, 0,007-0,012™" long, and 0,005- 
0,007™°- wide. S. hadia (Fr.) Koerb., must include, I thmk, an earth- 
lichen Irom the Tosemite valley, California (Mr. Bolander) which adds 
then another to tho number of European species confined here to the 
west coast, Tliallus of our plant made up of turgid or globous, mostly 
irregular, and now somewhat stalked, brown squamules, with something 
of the make of those of the much nobler species nest following. Apothecia 
^0 mm. 5_imm. wide) sessile, flat, opake, with a thin, at length scarcely 
flexuous margin, and a brown hypothecium. Spores small^ 0,007-16"™"' 
long, and 0,005-7°"^ wide. Thelichen is comparable also with the (exclu- 
sively Ugnicolme) B. turgescms (Nyl.) of New England, scarcely hideed 
differing at a!l in the spores ; and B. turgescens, it is further observable, 
resembles still more closely Lecidea insidaris, Nyl., which Flotow was 
inclined (Koerb. SjfSi. p. 239) — without, it is evident, microscopical inves- 
tigation— to regard as a variety of B. badia. B. pitichella (Schrad.) 

24 
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J Wahlenl}er^i,Ach..)isaTia,t\7e of arctic America (Hook.). Tlie 
plant of the White Moimtaina referred here, seems possibly a depauperate 

Btate, but has never occurred fertile. B. scabrosa (Ach.) Koerb., 

growing very commonly hi Europe on the thallua of Baomyces hyssoides, 
haa escaped me, if it occur, in our mountains ; but ia found in Greenland 
(J. Tahl, e Th. Fr. 1. c). Fries associated this lichen with the species 
next preceding ; and Nylander has recognized the same affinity ; but the 
evidence of lohation, now obscure enough in that, quite disappears here. 
Of EubueJlia, as here constituted, and reckoning the species accord- 
ing to Nylander's hmitation of them, which differs very considerably from 
that of other writers of whose estimates I have availed myself above, 

two-thirds are known as North American. B. laotea (Ma^s.) Koerb., 

well marked by its many-angled, white areoles, imposed upon, and the 
whole often bordered by a conspicuous, blackish hypothallus, is common 
on granitic and other rooks, throughout the Appalachian mountain- 
system, reaching to Tennessee and Georgia (Mr. Eavenel) aod is common 
also in California (Bolander). Zecid. lepidastra, Tuck. (Suppl. 1, c. p. 429) 
offers flat, dilated, crenulate and squamaceous areoles, and no tra«e 
of the dark hypothallus of B. lactea ; but the microscopical characters of 
the two scarcely differ; and, in view of the instructive series of forme of 
the European Uchen published by Massalongo and Anzi, it is ceri;ainly 

less easy to keep our plant apart. B. stellulata (Tayl. in Mack. Fl. 

Hib. Nyl- Lick. And. BoUv. Herb. Borr. Herh. Lindig, 3, n. 156) looks 
like a very minute form of the last species, It has occurred on sand- 
stone in California (Mr. Bolander) and on trap rocks in New Jersey 

(Mr. Austin). Spores 0,007-0,013'™'' long, and 0,004-0,007'""'- wide. 

B. atro-aXba (Flot.) Th. Fr. (Fr. iic/i. M*ec. n. 382) has probably the same 
range with B. lactea, but is more easily passed over. It is common in 
New England ; and I have it froia. Pennsylvania (Dr. Michener) and the 
mountains of Tirginia (Eev. Dr. Curtis). In the var. clAorospora, Nyl. 
{determ. ipso) which is common in our mountains, the spores are colomless 
and thus constitute CatiUaria, at least of Anzi, with whom this name 

designates only a section of JBMeHia. B. pullata, T\ick. (Lich, Cahf. 

p. 26). Sandstone rocks, California (Mr. Bolander). Ai-eoles squama- 

ceous. Spores 0,012-0,018™°- long, and 0,005-0,009=™^ wide. B. coracina 

(Moug.) Th. Fr. (Zecidea, Moug. & Neatl. n. 462. Nyl. in Fellm. IacIi. 
Arct. n. 193) remarkably conditioned by the predominant, black hypo- 
thallus, and interesting also as affording an esample of very commonly 
simple (mature) spores — a condition as rare in the coloured as it is com- 
mon in the colourless series— is abundant in the alpine region of the 
White Mountains; and was brought from arctic America by Dr. Kane. 

B. halonia ( Aeh.) a Cape of Gixid Hope rock-lichen, with an areolate, 

greenish-yellow thallus, of which excellent specimens were collected by 
Mr. Wright (N. Pa«if. Espl. Exp.) has occurred also on the coast of 
California (Mr. Bolander). B. papillata (Soromerf.) (B. insigniSyTh. 
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Pr. Lecid. insignis, jS, Hepp Fl. Eur. n. 40) occni-s, in tlie v. geopMla, Tli. 
Fr,, in Greenland (J. VaM e Th. Fr. 1. o.) and ia the var. alho-eincta, Tli. 
Fr., in islands of Beliriug'a Straits (Mr. Wright), The spores of the first- 
named variety are quadrilocular, according to Dr. Fries ; and I observe, 
rarely, traces of tliree dissepiments (wlaich Hepp found also in his cited 
lichen) in the v. albo-cincta ; as much more evidently in another plant, 
clearly referable to the present species, from the Rocky Mountaii^ (Dr. 

Parry). B. parasema (Ach.) Koerb., is found, according to Nyiander, 

throughout the earth. It ia a native of arctic America (Hook. Th. Fr.) 
and occurs commonly throughout the United St-ates. Spores bilooular ; 
but they pass, rarely, in several specimens (near Cheater, Pa., Myself; 
OMo, Lea ; Tesaa, Mr. Wright) into tri-quadrilocular couditions, sufficiently 
explaining the typically quadrilocular v, trvphragmia, Th, Fr., which 
probably occurs here. In a state of the last from Nicaragua (f . s<^ediata) 
I observe also 6-locular aporea. A thin, vrfaite bloom is sometimes 
observable in the apothecla of Texas specimene, to be referred to the 

V. Cfssio-pruinosa, Nyl. (Wright Idch. Cuh. n. 240), B. dialyta (Nyl. 

sitb Lecid. in Flora BaUsh 1869, p. 123. Buellia parasema var. micro- 
carpa, Tuckerm. m litt.) differs from the !ast species in its minute, 
immarginate, scabrous apothecia; and the spores ai-e 0,019-26"™' long, 
and 0,006-10™"' wide. The lichen occurred on Pinus cmtorta, in Cali- 
fornia (Mr. Bolander). But I cannot distmguish from it a New England 
plant, found upon Hemlock, in Vermont (Mr. Russell) and in Massachusetts 
{Mr. WiUey) the general features, and all the characters of which are in 

fact quite the same. B. myriocarpa (DC.) (Lecidea, Nyl., lAch. Par. 

n. 61 ) occurs not uncommonly on the scaly bark of Pines, and on old rails 
and planks in New England ; as in Greenland (J. Vahl in Th. Fr. 1. c.) 
New Jersey (Mr. Austin) and lUiooia (Mr. Hall). It ia found also on 

granitic rocks in New Hampshire (Mr. Frost) and Massachusetts. 

B. Schesrerij'De Not. {Lecid. nigritula, 'Syl-) similar to small conditions of 
the last, but with very minute spores, like those of some Caliaum, is 
perhaps not rare, but I have only met with it on dead wood, in the White 
Mountama ; and received it from New Bedford (Mr. WiUey) and New 

Jersey (Mr. Auatm). B. turgescens {Lecidea, Nyl. m Hit.) a common 

inhabitant of old raala and poles in Maaaachusetts, ia distinguished from 
B. myriocarpa, by its well-developed, plicate-verracose thaUus, often 
closely resembling that of Lecidea msularis, NyL Spores small, 0,009- 

14™°- long, and 0,005-7™°- wide. S. EliztB {Lecidea, Tuckerm. Snppl. 

1, 1. c. p. 428) remarkable for its blood-red disk, haa been fbund on the 
bark of Pines,— Tower Hill, County Sussex, Virginia, Mrs. Tuckerman, 
and in Vermont (Mr. Froat) — and of White Cedar, New Bedford, Masa. 
(Mr. Willey). Spores bilooular, measuring 0,009-0,015™°- in length, and 

0,004-0,007"°^ in width. B. vemicoma {Lecid. Tuck. Suppl. 1, 1. c. p. 

429) a minute lichen of granitic rocks, in Massachusetts (Oakes) in Penn- 
sylvania {Dr. Michener) in New Jersey (Mr. Austin) and at Aikon, South 
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Caioliua (Mr. Eavenel) and occurring also, rarely, on Beeck truElis at 
New Bedford (Mr. WiHey) is readily distjnguishable by its etraw-ooloured, 
graoulose thallus, aad no lees by its quadrilocnlar spores ; measuring 
0,012-0,016"™- ia length, and 0,004-0,005™"' In width. We may conve- 
niently here notice, together, some species, either certainly or possibly 
parasitical on other lichens. Such plants have been little looked for io 
this country; and It is likely that there remain othei-s to be detected, 
even in thepresent genus.— -B. saxatilis (Sohfer.) Kb. (Zw. exs.n. 140, 
Schffir. Helv. n. 340) has been found on talcose schist and on limestone in 
Vermont (Mr. Frost). Thallus less developed, bnt not unlike that of the 
cited lichen of v. Zwackh; with which the American specimens appear 
to agree entirely in the apothecia, and spores. Nylander regards the 
plant ' gwosi myrioearpa eemstacta' (Scand. p. 237) inhabiting the thallua 
of other lichens ; in which case, the separation of the next species becomes 

questionable. B. inq^iMUna, Tuck. (Lich. Calif p. 32) is an inhabitant 

of the thallus and apothecia of normal conditions of Pertusaria, occur- 
ring in Pennsylvania, in North Carolina (Rev. Dr. Cmlas) South Carolina 
(Mr. Eavenel) and Texas (Mr. Wright). Spores biscoctiform, bilocular, 

0,009-0,015"™- long, and 0,009-0,007'™- wide. B. parasitica (Floerk.) 

Th. Fr. (Nyl. lAeh. Bar. n. 68) has been found, within our limits, on 
Pilophorus acimlaris, f. robiistus, in islands of Behriug's Straits (Mr. 
Wright) and on the apothecia of Lecanora paUescens, v. corticola in Cali- 
fornia (Mr. Bolaader). A new, polysporoua species, allied to the last, 

as to Leeid. glaucomaria, Nyl. , but the spores from 35 to 50 in the thekes, 
has been detected by Mr. Willey on Fertusaria pertusa, saxieoJa, and 
will be described elsewhere. And the same lichenist finds on the crust 
of the Pertzisaria, as on that of Lecanora tartarea, a parasitical BueUia 
atill nearer to Lecld. glaucomaria ; but I find no spores measuring more 
than ^ micromill. ——AbrothaUus Smithii, Tul. {Serb. Borr.) with sole- 
iform, bilocular spores, and found here on Parmelia saxatilis and 
P. Borreri, is now excluded from Lichens. 

Thus f&,r Euhuelila has afforded no other light on the process of 
differentiation of the brown spore, than the passage of the more common 
bilocular into quadrilocular (or, very rarely and exceptionally, plurilocu- 
lar) conditions. But we should not expect the evolution to stop here; 
and the nest species may fairly be said to complete the history, and to 
mediate satisfactorily between the bi-quadrilocular .B. parasema, and 

papUMta, and the distinctly muriform-multilocular B. oidaiea. 

B. alho-atra (Eofiin., Nyl.) Th. Fr. Gen. (Zw. exs. a. 123. Fr. Lich. Suec. 
n. 413) the regularly quadriloeular spores of which soon exhibit plain 
indications of the nest or muriform modification, is not uncommon, 
especially on Elm, in New England; as in New York (Mr. WiUey) and 
Canada (Mr. Drummond) and was found by Mr. Wright, on ^sculus, in 
California. The rupicoline state (v. saxicola, Fr.) occurs on lime-rocks, 
Kansas (Mr. Hall) and on the sandstone of the Connecticut valley, in 
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Mass. The last species, presenting perhaps the ideal centre of BmUia, 

is well distinguished, not only by the spores, bnt by the lecanoroid 
features of its apothecia ; in the next however, there is nothing externally, 
to separate the plant from ordinary states of the cluster represented by 

B. parasema. ^JS. oidalea, Tnck. {Lecidea, Obs. lAcli. 1. c. 4, p. 405) in 

■ffiiich the spores are perfectly muriform-rQultilooular, exhibiting eight to 
twelve closely approximated, transverse series, each of three to four cells, 
■was found, on Oaks, in California (Mr, Wright) and occurs there also on 
Pines and Firs, and on dead wood (Mr. Bolander) as in Oregon (Prof. 
Newberry). The. spores of this species are either solitary, or in twos, 
threes, fours, fives, or sixes in the thekes, and vary therefore no little in 
size ; the largest observed measuring 0,046-0,088'™- in length, and 0,018- 
0,024"""- in width; but the average of more coromon measurements 
perhaps not iU-expre^ed by -S- micromill. Most intimately associable 
with this, and scarcely to be distinguished but as a sub-species, is 
S.penicJira, an inhabitant of the liviug tranks, and found also on the 
dead wood of AUes Bonglasii, in the Yosemite valley, California, (Mr. 
Bolander) the difference of which consists in a white thallus, and much- 
reduced apothecia, and especially in the spores (which occur, so far as 
observed, in fives and eights in the thekes) shewing no more than four 
transverse series of cells; nor exceeding 0,018-0,023™- in length by 
0,010-0,013™- in width. 

The few remaining, rupicoline species (Wiizocarpon, Masaal.) also 
exhibit the muriform structure (fully described in Koerb. Syst. p. 258) 
and are related to the bilocular xwk.-Buellia, much as B. oidalea to 
B. parasema. The most remarliable of these, as respects at least thalline 
development, is B. Bolwnderi, Tackerm., ' discovered by the unweiiried 
botanist whose name it bears, in company, and often intermingled, 
with the curiously similar Biatora scotcrpliolis (Lich. Calif, p. 24) on the 
maritime rocks of California. ThaJlus of minute, chestnut-coloured 
i, the darker colour, and always raised margins of which serve 
) distinguish it from that of the cited Biatora. Spores 

either solitary, or in twos, or in fours, in the thekes. With the 

evidence before him of two North American lichens allied to the species 



1 Buellia Bolanderi (sp. Moutt) iJiallo areolatosqaamvloso eastaneo, areolis 
mitrntis earWagineis prvmitus rotundaUs coneavis dein lobaUs in amiitu elevatis 
subims nigris; apotheeiis (0™"-, 6-1°"°- lat.) sesBiM6«s plano-conve'MS, margine 
ienid evanido. BypoSieciiMti fuseo-Mgram. Sporm in thsds saccaUs I. aoUtariw 
I. Sote ;, 4n=, ellipsoidem, muriformi-multtlocKlares (ser. traasv. 8-12, long. 4-5) 

iiigro-fnsca, longit. 0,030-50"™-, erasmt. 0,02I-25"""'. Sandstone rooks, Oakland 

Hills, California (H. H". Bolaader) Alpine no., California, alt. 7000 ft. (Dr. Lapham). 
Almost a Bquamulose lichen ; but the key to its thalline evolation is without 
doubt to 1)0 found in that of Lecidea fuseo-atra. The reaction of the hymenial 
(lelatine with iodine is blue. 
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now to he set down, as to the real value of the distinction derived fram 
the number of spores contained in the thekes, the writer cannot hesitate 
to subordinate the differences baaed upon that diatinetiou by Flotow, and 
to return to the conception, viewed now indeed in the light of more recent 
knowledge, of Fries. And here it is also to be added, that, as those forma 
which recede from the rest in their much larger and fewer spores, are in 
fact forms of the most perfect condition of the species, and might be 
subaamed under that condition with only an extension of its spore- 
character, their place in the arrangement is rather before than after the 

more common, and, as respects the spores only, more normal states. 

B.petrtsa (Flot. emend.). {Lecid. atro-aXba (Ach.) Pi'. L. E. p. 310, max. 
p.) a, Montagnei (Ledd. Montagnei & L. gemmata, Flot. Koerb. Syst, 
sub Bhisoc. L. geminata, Nyl. Prodr. Rkisocarpon Montagnei, Koerb. 
Parerg. p. 2S9. Buellia, Tuck. Lich. Calif.). Spores solitary, or in twos, 
in the thekea. Granitic rocks, Greenland (J, Tahl e Th. Fr. 1. c.) and 
elsewhere, on the same rocks, in arctic America (Dr. Kane). Maasacbu- 
setts, on similar rooks, best comparable with Fr. lAch. Suec. n. 406, A, and 
with Auz. lAch. Ital. 8iip. n. 306 ; as are most of our specimens. Vermont, 
on similar rocks, Mr. Frost; the spores commonly solitary. New Jersey 
(Mr. Austin). Eocky Mountains {Prof. Hayden). California, on mica 

slate (Mr, Bolander). j?, vulgaris {Leeid. petr<sa, Flot, Koerb. S^st. 

p. 260, sm6 ifflfooc. L.petraa,Hfyi.Frodr.; LicJi. Scand.'p.^SS). Spores 
normally in fours, or in eights. A very common and variable lichen, 
occurring on granitic, and other rocks, especially northward; in Green- 
land (J. Vahl, e Th. Fr. 1. c.) Canada (Mr. Drummond) and New 
England; followmg the mountains southward to Virginia and North 
Carolina (Eev. Dr. Curtis) and appearing also on tbe Pacific coast (Mr. 
Bolander). On often inundated rocka in our mountains, the areoles 
diaappear in a thin, coutjguoua thallus (v. lavata, Fr.) or, both areoles 
and apothecia being greatly reduced iu size, and the craat osydated, we 
have, conunonly in the mountains and on the north coast of New 

England, the conspieuons v. Oederi, Koerb. B. geograpMca (L., 

Schffir.) occurring, probably everywhere, on the rocks of arctic America 
(Hook.; Th.Fr.) abounds alao in alpine and subalpine districts in Canada 
and New England, and descends far below, in the mountains. It has 
been found southward in the mountains of North Carolina (Mr. Buckley) 
and is common on the sandstones of the coast of California (Mr. Bolander). 

B. alpicola (Nyl.) Anz,, is less distinctly characterized, in such 

Em-opean specunens as I have seen (Herb. Torssell. Schter, Helv, n. 173. 
Anz, Limg. n. 199. Rabenh. Eur. n. 618) except by the spores, which 
offer the instructive anomaly of not advancuig beyond the bilocuUir stage. 
In the White Mountains however, the corresponding condition with 
hUocular sporea (which is confined to the alpine region) is recognizable 
not merely by the brighter colour of its smaller fronds, contrasting often 
pleaaingly with tbe greener expansions of a, and its larger areoles, but is 
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distiaguished by apothecia (always at length esceediag the crust) of 
twice the size. It is difficult not to consider our two plants distinct : but 
Koerber {Farerg. p. 334) and Th. Fries (Licit. Arct. p. 236) are of a 
different opinion as to the Earopean; the latter remarking also that 
Wahlenberg's spoeimons of his (original) y, aipicola offer no differences 
in the spores from a. 
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Trib. III.— SEAPniDACEI, Eschw., Nyl. 

Apotheoia difformia, sEepius elongata (lirellasformia) excipulo 
proprio, aliquantlo indistincto. 

At first sight, Graphis, as exhibited in the tropics (and we might 
add Pi/renida, as here taken) appears well comparable with Thelotrema; 
and even in the feature which compels ns to refer the latter (as compared 
both with Pertmaria and Urceolaria) to an extreme type of Parmeliacel. 
But, viewed more attentively, the large tribe before us is aeon to be far 
leas conditioned by the thaJlus; and to present unmistakable evidences 
of a quite inferior position in the scale of lichenose vegetation. Esch- 
weiler indeed {Syst. p. 13) degraded the Graphidacei {'forma nimirum 
a^thedorvm elongata, Mnc minus perfecta qitatn eoncentrica, guts vege- 
tationis sivmma est,' Sec, Lick. Sras. p. 65) to the very bottom of the 
XJchen-system; but Pries {L. B. p. 359) has vindicated for the tribe its 
now generally accepted place, as a deformation of the Zeodea-typc; 
which, here as elsewhere, ascends, exceptionally, into leeanoroid 
expressions : Graphis being, in this view, to Heterothecium perhaps much 
as Opegrapha to Buellia. 

At one extreme, represented by Leeanactis and Flatygrapha {Fam. 
LecanacMei, Stizenb.) the Graphidaoeous type reverts, even in form, to 
those of the two preceding tribes, and has, in this condition, been some- 
times associated with them : but the passage from such outlying groups 
into the true center of the tribe before us (Fam. Opegraphei, Stizenb.) is 
imperceptil le as is also that by which the compound GlyphicUl, Pr., and 
the abnoimal A}tiioniei, Koerb., depart in the other direction. 

Of one of the two prhicipal groups (both of the colourless series) 
oonstitutmg the Leeanactidei, aJmost a fifth inhabits extra-tropical 
legions ind of the other, almost the whole. The Opegrapliei, on the 
other htnd though represented, at one extreme, by some, mostly small, 
genera, a large proportion, and, iu one case, two-thirds of the members 
of which are also northern, find their type in the great tropical group 
Qraphis, of which only one-ninth reaches beyond the tropics. The 
proportion varies a little in the GlypMdei; for though Gli/phis be almost 
confined to tropical countries, a quarter of Chiodecton (of the colourless 
series) extends beyond. It is probably far from time to estimate 
ArtlUMia; but, according to Nylander's enumerations, while the genus is 
distributed more equally than others, the preponderance of foiTQS is still 
in favour of the tropics. 

The elucidation of the spore-types is sometimes sufficiently embarrass- 
ing in the present tribe, but I incline to consider four-flfths of the species 
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ae, in one way or other, referable to, or at least as exceptional forms 
aasociaMe with, the coloured series. Gra^his itBOlf affords much such a 
diversified exhibition of modifieationa of spore-structure referable, it 
should seem, to the normally brown type, aa the variously analogous 
Tkelotrema, and Pyrentda; and Uke these genera, it offers not seldom 
apparent, though perhaps not in fact irreducible anomalies, as well in the 
spores, as in the apothecia. 

The tribe is, as yet, far fi-om fully represented here, even as respects 
northern forms. No Enterographa, nor Lithoffraplta is known ; and 
Flatygrapha periclea haa been observed but by a single liehenist. The 
larger part of the forms of Zecanactis, aU but one of the exclusively 
aaxicoline OpeffrapJicB, and even Oraphis LyeUii, are strangers to ua. It 
is possible that aome of these are really wanting, but the most, as 
especially lAthographa (inliabitihg granitio roclia in Sweden) and the 
calcareous Opegraphm may wfill be loolied for. The number of tropical 
GraphiAacei reelconed as known to occur within our limits, is also smaller 
than should be expected, but will doubtless be enlarged when the lichens 
of the extreme south are more fully explored. Few herbariums are 
sufficiently rich in material for the profitable determination of these 
tropical species; and it is only quite recently that the Cuban collections 
of Mr. Wright, and the admirable ones of Lindig have put me in a 
position for attempting it. Most fortunately however, I have been able 
to avail myself, in almtst all the more obscure southern forms, and in 
many of the northern, of the great knowledge of Dr. Nylander; whose 
illustrations of Graphidaceous types surpass in extent and importance 
those of any other licbenographer. 

Fam. 1. — LECANACTIDEI, Stizent)., salt. pr. p. 
Apothecia subrotundo-difformia, rariua elongata; marginata. 

SLVi. — LECANAOTIS (SEChw.) Eoerb., emend. 

Lecanactia, Koerb, Syst. p. 275 (additia Opogr, ploeina, & Pragmopora 
premnea). Th. Fr. Gen. p. 93. Tuck. Obs. Lich. 1. c. 6, p. 283. 
OpegraphES sp., <fe Leoidefs spp., Ach. L, U. pp. 33, 43. Sohser. 
Spioil. p. 51, 204. BoiT. in Hook. Br. Fl. 2, p. 144, 176, 179. Nyl. 
Prodr. p. 137, 151 ; Lich. Scand. p. 240 ; in Prodr. Fl. N. Gran. p. 70. 
Lecanaetis pro p., Esebw. Syst, p. 14. Lecanactia, Pyrenothefs sp., & 
Parmelim sp., pro p., Fr. L. E. p. 374, 450, 183. Lecanaetis, Scliia- 
matommatia spp., & Coniangii sp., Massal. Ric. p. 53, 55; Ale. Gen. 
p. 13. Schismatomma, Mudd Man. Brit. Lich. p. 323, non Plot. & 
Koerb. Lecanactia sect. 3, Stizonb. Beitr. 1. c. p. 156. 

Apothecia rotundata rarius oblonga, excipulo proprio integre 
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uigro. Sporje e dactyloideo fasiformi-oblocgaa, quadri-pliirilocuiares, 
incolorea, Spermafcia oblonga 1. baciUaria; sterigmatibua simpliei- 
bus. ThaJlus crusfaeeiis uniformis. 

All but ODe {L. Leprieurii (Mont.) of tropical America) of the seven 
or eight species are northern. Another {L. premnea (Aeh.) Tuck. I. c.) 
extends however, perhaps throughout the warmer regions of the earths 
and offers, in these regions, some often notable varieties. The relation 
of the leoideoid species to the present tribe is mediated by the closely 
atin L. iMecebrosa (a Lectdea, according to Aoharius, Schferer, and 
Nylander) and L. lyncea, which Borrer, Sch^rer, and Nylander have 
referred to Opegrapha. 

With the exception of L. Leprieurii, all the species are European ; 
but only two have as yet been observed here. L. abietina (Ach,} 
Koerh., is, according to Hooker {in Eiehards. Append, to Frankl. NaiT.) a 
native of arctic America (Eiohardsoa) but has not been found elsewhere 
in North America, except on Abies grandis, in California (Mr. Bolander) 
where it is accompanied by its remarkable spermogones, the spermatia of 

which measure -^^ micromill. L. premnea {Adh.) Tufsk. Obs.Lick.,s, 

widely diffused, tropical lichen, reaching also into the northern hemis- 
phere,— where it had yet ao passed out of knowledge, before the 
publication of the Prodromus of Nylander, that Montagne could describe 
the Java plant as a new species (Leeid. comochlora) — has occurred, on 
Cypress, in Louisiana (Hale) the specimens agreeing, externally, with 
tropical ones (Hong Kong, Mr. Wright) and the spores, (measuring 
0,019-0,023™" in length, and 0,003-0,005"""- in width) sufficiently with 
those of Nyl. LicJi. Far. n. 67. From this cannot be separated a 
generally similar lichen, from Pine, and Oak bark in Caiifornia (Mr. 
Bolander) the spores of whioh meaisure 0,015-0,021"™- m length, and 
0,003-0,005"™- in width. Nor, m that case, is our New England plant 
{L. cldoroconia, Tuck. 1. o.) found, on various trunks, in Massachusetts, 
and New Hampshire (Myself) as in Vermont {Mr. Frost) aiid western 
New York (Mr. Willey) and the spores of which scarcely exceed 0,011- 
0,01?"""- in length, by 0,003-0,005""°- lo width, any longer t-o be kept 
apart, except (presenting, as it does, much the smallest spores known in 
the rather large group of forms which I have ventured, at the above- 
cited place, to bring together under L. premnea) we admit it to the rank 
of a variety, — v. cMoroconia. 

XLTII. — PLATYGEAPHA, Nyl. 

Nyl. Claesif. 2, p. 188 ; Prodr. p. 161 ; Lich. exot. 1. c. ; in Prodr. Fl. N. 
G-ran. p. 93. Anz, Catal. Sondr. p. 93. Mudd Man, Brit. Lioh. p. 244. 
Leeanoric sp., Ach. Lccide^ sp., Fr. L. E. p. 337. Schism atomma, 
riot. & K-oerb. in Koerb. Grundr. d. Cryptogamenk. Eoerb, Syst. 
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p. 271. Th. Pr. Gen. p. 93. Scliismatommatis sp., Ma^. Eic. p. 57. 
Leoanactidia sect., Stizenb. Beiia.-. 1. e. p. 156. Mull. Principea de 
Classif. p. 67. 

Apothecia rotundata olalougaque, esoipulo propria margine ple- 
nimque occulto 1. obsolete, aecessorio thallode coronato. Sporte 
es oblongo fustformes, quadri-plurilociilares, incolores, Spermatia 
oblonga 1. bacillaria ; sterigmatibus eimplicibus, Thallos crustaceus, 
uniformis. 

That a mere name, based on a liohen far from representative of the 
group before us, as developed at its proper centre {Scfdsmatomma, Flot. 
& Koerb. 1. c. 1848) extended nest to eorer almost the whole of Lecanactis 
(Schismatomwa, Mass. 1. c. 1852) as more lately substituted for Lecanactis 
(SeMsmatomma, Mudd, 1. o. 1861) and characterized only iu 1855 (Schis- 
matomma, Koerb. 1. c. & Parerp.) when it is referred to leciiJeacei, should 
invalidate the definite PlatygrapM, Nyl-, of the same year, is certainly 
a difflciilt eonelnsiou for those who have learned from the writer last 
named to estimate the real extent and significance of the group. The 
elucidation of Flatygrapha is in fact due to Nylauder; who, alone of 
liohenographers, has pursued, and defined it, in its tropical home. Eep- 
resented, at the extreme north, by but a single lichen, only two others of 
the twenty-five species extend beyond the tropics, in the eastern hemi- 
sphere ; one reaching from the Canaries and Portugal to Shropshire iu 
England, and the other occurring in Algiers. And our own P. occllata is 
in like manner, properly, a tropical species. 

P. perhlea (Ach.) Nyl. {Schismatomma dolosum. Plot. & Koerb.). 
On Hemlock bark, New Bedford, Mass. (Mr. WiUey ; the fortunate finder 

of a long-desired plant). P. Califomdoa (Tuck.) Nyl- in Syn. Lick. 

N. GaUa. p. 58, not. {Dirina, Tuck. Lich. Calif, p. 17). On the bark of 
Oaks and Pines, California (Mr. Bolander). With the whole habit, and, 
it may be added, structure, of a Lecanoreine lichen, and resembling not 
a little a common Califomian condition of Lecanora glaucoma, this might 
well seem referable, and by the evidence at once of the hypothecium, the 
spores, and the spermatla, to Dirina; bnt I can have no hesitation in 
accepting the emenifetion of Dr. Nylander, and refeiTing it to the present 
genus. The series of affinities which enables us to connect the Uchen 
— in spite of its alien habit, not qualified by any details of structure 
looking definitely in the present direction — with GraplidSaeei, takes 
its start however, it is evident enough, from the tropical centre of the 
group ; from such types as P. dilatata, and P. leucopsara, Nyl. (Liudig 
Merh. N. Gran. n. 2887) and by no means from the outlying and depau- 
perate P. peridea. Spores of P. Califi>rmca 0,016-0,018"™- long, and 

0,003-0,004"""- wide. P. ocellata, Nyl- {Lecanactis puncUllttm, Tuck. 

inlitt.). On Beech trunks, a,nd oaSerchemia, in tho low country of South 
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Carolina {Mr. BaTenel). Also a Locaiioroid species, comparable now (as 
ia Liniiig n. 788) ju general aspect, with coeditions of the equally minute 
Lecfmora subjusca, v, dtt^Ucata, Tuck. (Wright Licit. Cub. n. 119) and 
now (as in Mr. Eavenel's specimens) rather with similarly reduced forms 

of X. atra. P. Bavenelii, Tuelierm. ' Trunks, on the southern coast 

of Texas (Mr.Eavenel). There can be no question of the Graphidaceous 
character of thia species, which yet, together with more commonly, and 
perfectly lirellEoform apothecia, offers also the irregularly rourided ones 
indicating the Leeanactideau type ; and the fusiform sporos of Platy- 
grapha. 

SLTIIL — MELASPILEA, Sjl. 

Nyl. Prodr.p. 1?0; Lioh. Scand. p. 263 ; in Prodr. Fl. N. Gran. p. HX. 
Th. Fr. Gen. p. 98. Lecidera sp., F(5e Ess. p. 107, t. 26, f. 6 ; Suppl. 
p. 103. Nyl. Lich. Par. n. 99. Lecana«tidi8 sp., Fr. S. 0. T. p. 288; 
L. E. p. 377. Opegraphffi f., Sehser. Spicil. p. 331 ; Enum. p. 158. 
Abrothalli, deiu CatillariEe, dein Buellise sp., Mass, Eic. p. 89, & opp. 
varr. Buelliffi sp., & Hazslinszkya, Koerb. Parerg. pp. 189, 257. 

Apothecia rotundata, 1, oblonga opegraphoidea, excipulo proprio 
nigro, Spora obtuse ellipsoidese 1. aolffiformes, blloculares, flisces- 
centes 1. sublDcolores. Spermatia oblonga; sterigmatibus simplici- 
bus. Tballus cnistaceus, uniformis, aut seeplus obsoletus. 

This little group, founded upon two closely allied European lichens, 
has heen extended by Nylander to include several South American 
species, one of which is found also in Texas. The type (M. arthofdoides) 
is not iU- comparable, as respects the present tribe, with Graphis patellula 
(Meissn.) Nyl., nor do the oblong, plurilocular spores of the latter express 
(as we look at them) anything more diverse from those of the former than 
a higher grade of evolution of the same type. There are however other 
differences ; and the cited Orapltis, compared as it must be with G. pezl- 

' PlatT/grapJia SaeeneM (sp. w>va) UiaUo effuso tenui lepwso I. granulato 
(dnereo-glaueesc^ate ; apotJiems Urellie/onnibus (1™°-, 5-2™°- long.) raritis roitm- 
da^ JlesMoso-lobaUs (dro. V'^lat.) sessililius, ni^ns, albophis minus suffusis, 
margine dem d&nwdato tewd ereeto. Hypotlteeium nigrum. Spores oetoms, 
fadfarm^a, gvadrUomUares, imolores, longit. 0,025-41'™-, orassii. 0,005-6™°'. On 
various harks, Corpus Christi, Texas, Mr. Bavenel; to i^om I take pleasure in 
dedicating the lichen. Therare,rouDtledorlecanoroid apothecia have the aspect of 
those of P. letieopsara, Syl., (Lmdig Eerl). if. Gran. u. S887) to which however 
our plant is by no means so near as to P. dirmea, Hyl. {Dirina multiformis, Mont. 
&Y. A. B. Herb. T. d. Bosch.) the spores of which {'long. O"'"- 025, lat. 0™° 
0035,' M. & T. d. B. lAeh. Jav.) I regret to have been nnahle to discover in my 
Specimen. Eeactioa of the hymenial gelatine, in our Texan lichen, with iodine, 
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eoidea, Ach., is seen to be referable (as by Nyl. in Prodr. Fl. N. Gran.) 
to tlie group typified by Cf. dendritica. Several members of tliia last 
group hare passed for Leamactis of authors; aud it is not without 
interest possibly tliat two species of Melaspilea have suggested to lioheoists 
the same relationship. The exciple of the latter separates it hvux the 
ArtJicmiei. 

Two species are known to occur within our hmits. M. artkonioides 
(ree)Nyl., has been found by me, on trunks, iu swamps, iuHadley, Mass., 
and presents the aspect, aa compared with our northoru lichens, of a 
Leeidea, or Buelliaj or, — the crust being mostly obsolete — of a similar 

Fungus, If. angulosa, Nyl. {Lecanactidis sp. nov.. Tuck, in Utt.) 

resembles on the contrary a Graphis of the dendritica-gvooT^ ; and has 
occurred iu Texas (Mr, Wright) as also in Brazil (Nyl.). 



Earn. 2.--0PEeRAPHEI, Stizenb. 

Apothecia lirellfeformia, rarissime rotundat-o-difformia. 

Two interesting types of this well-characterized and (in the tropics) 
most largely & 1 p d nt f th tribe are, as above indicated, want- 
ing with ua. t th — Ent grapha, F6e {StigmaHdmm, Mey., 
prop. Nyl.) — bel gmg t h uld eem to the, in this tribe, sparingly 
represented 1 u 1 sen nl embling uow CModecton, and now 
some lirellat A t] n nt mtf om A. rubella, may well haye been 
overlooked; il p ui n Europe, and others in the West 

Indies, and in Japan. The other, — Lithographa, Nyl. .ProSr. p. 195 — 

is entirely extra-tropical, and distinguished not only hy its simple spores, 
and the areolate thallus of some of its forms (Flacographa, Th. Fr. 
Haplographa, Anz.) but as affording also the only examples that we have 
(Nyl. I. c. p. 147. Anz. Catal. Sondr. p, 97) of myriosporous Graphidacei. 

ZLIS, — OPEGRAPHA, {Humb.) Ach., Nyl. 

Opegrapha, Humb. Fl. Frib. Pers. in Ust. Ann. Bot. Ach. L. U. p. 43, 
pro mas. p. ; Syn. p. 70, pro p. Schair. Spicil. p. 45, pr. p. Fee Ess. 
p. 24, pr. p. ; Suppi. p. 18, pr. p. Pr. S. 0. V. p. 273, pr. p. j L. E. 
p. 361, pr. p. Borr. in Hook. Br. Fl. 2, p. 143, pr. p. Mo'ut. PI. Cell. 
Cub. p. 180, pr. p. ; Crypt. Guy. p. 38, pr. p. ; Syll. p. 348, pr. p. Nyl. 
Eaum. Gen. I.e. p. 131, pro max. p.; Prodr. Gall. p. 151, pro max. p.; 
Lich. exot. 1. e. ; Prodr. FL N. Gran. p. 90; Syu. Lich. N. Caled. 
p. 54. Opegrapha pr. p., Oxystoma, & Scaphis, Eachw. Syst. p. 14. 
Graphis pr. p., Mey. Nebenst. p. 330. Esehw, Lich. Bras. p. 81. 
Opegrapha, Noiiu. Con. p. 25, t. 2, f. 18, 1. c. Opegrapha pr. p., & 
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Encephalographa, Massal. Mem. p. 101 ; Geneac, p. 13. Ann. Catal. 
SoQdr. p. 94. Th. Fr. Gen- p- 95. Opegraplia, Zwackhia, & Ence- 
phalographa, Eoorb. Parerg. p. 248, &c. Opegrapha, MeiaEospora, 
& Stictographa, Madd Man. Brit. Lioh. p. 226. Opegrapha sect., & 
Encephalographa, Stizenb. Beitr. 1. c. p. 153. 

Apothecia lirellEeformia (rarius rotundata) subsimplicia, plemmque 
fiuperficialia, excipulo proprio fere semper integre nigro. Sporfe 
parvulffl, ex ellipsoideo dactyloicleffi 1. afepius fusiformes, bi-quadri- 
plurilocularea, fliscesceDtes 1. deeolores. Spermatia oblonga 1. bacil- 
laria ; sterigmatibua simplicibus. Thallus crustaceus, uniformis 1. 
sjepe hypopbUeodea. 

The indications of natural habit which suggested the dlseri mi nation 
of Grapliis from Opegrapha, are still instrnctiYO ; and in the tropical 
species of the group before us (as this group is recognized by Nylauder, 
following here, it should seem, the conception of Aoharius, as best expressed 
in the Lkhenographta) no less than in those of the northern hemisphere. 
The present genus is, for the most part, readily distinguished from Graphis 
by its superficial, subsimple, always blaclr apotbeoia, deprived wholly of 
thalline or tbaUold margin ; but the value of even the last of these differences 
has been variously estimated by authors, — neither Fries, nor Escbweiler, in 
bis latest work, according it more than subordinate importance — and the 
rest are clearly of small account. It might indeed at first appear that 
the smaller, dactyloid, or at length slenderly fusiform spores (leaning, 
says Koerber, towards the Lecanaclis-tj^G) differed also from those of 
Graphis in being referable — as were perhaps the less surprising in a 
group so largely northern— to the colourless spore-series ; and it ia cer- 
tainly true that, in the gi'eater proportion of forms, perfect spores are 
commonly colourless, and in some possibly always so. There is yet 
another presumption, looking the other way. In those tribes of Lichens 
■which approach nearest to Fungi the proportional exliibition of the 
coloured type is vastly increased ; aodinffrap/iidflcei this is as more than 
four to one. Nor are ini^cations of colour wanting in several forms {as 
0. varia, 0. involuta, 0. microsema, Nyl.) while in the little group of 
species (Nyl. in. Frodr. Ft. N. Gran, p.93) represented by 0. lentigimsa, 
and 0. diplasiospora, Nyl.,— certainly Opegraphm, in spite of the vacil- 
lating characters of the hypothecium, in everything else— as well as in 
that represented by 0. cerebrina, we find typieaBy brown spores, well 
assumable as the key to the position of the whole genas ; the anomalies 
of which, in this respect, are paralleled, not only in Graphis, but other 
natural groups (as Thelotrema, and Heterothecium) of the coloured series. 

According to the views maintained here, unilocular spores, which might 
also, and even probably, so far as analogy appears, be colourless, should 
be by no means impossible within the limits of the present natural group ; 
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audiutbis ease it maybe difficult to keep Z/iiJiO^rapfia, Kyi., separate 
from it. 

There is no instance as yet of an Opegrapha, exhibiting the final, 
mural-multilocnlar stage of differentiation of the coloured spore. 0. Sui- 
sia^m, F6e, offers indeed deeolorate spores of tliis structure, and looks 
generally, as presented in Lindig's ooUeotion, — and the same remark 
may be made of the externally not dissimilar 0,oi!«ta,F(5e{-Her6. arms*!.) 
— almost as much like Opegrapha as GrapMs ; but both these hchens 
belong really, as indicated by Nylander, to the latter genua. 

Of the thirty species, more or less, now known, (Nyl. II- cc.) the larger 
part is extra-tropical. Some northern species extend into tropical regions, 
and tend thus to equalize the proportional distilbution ; but the genus 
contrasts evidently, in this respect, with GrapJiis. Seven or eight are 
known to me as North American ; but the number is doubtless to be 
increased, both at the north, and, especially, at the south. Not one of the 
OpegraplKB of calcareous rocks in Europe has yet been observed here. 

The stock of 0. tentiginosa, Lyell (Nyl. in Prodr. N. Gran. p. 93, obs.) 
is represented here by two lichens. One of these — 0. trib%Aodes^ — 
described below, is scarcely perhaps to be distinguished from the European 
species but by the colourless hypothecium, and rather larger spores. It 
has occurred, only parasitical on Tn/pethelium cnientwni, in Texas (Mr. 
Ravenel) and Alabama (Dr. Curtis). The other — 0. demissa — a descrip- 
tion of which is for the present reserved, is marked by larger, ratber 
sunken fruit, scattered over an indistinct pale spot on the bark of Holly, 
Witch Hazel, and Poison Dogvfood in southern Massachusetts (Mr. Willey) 

and yet larger spores. 0. ouloclieila, Tuckerm. (Lich. Calif, p. 33) 

was found by Sdiweinitz, on granitic rocks at Salem, North Carolina ; 
and is best comparable, as respects both habit, and spores, with 0. cerehrina 

of European lime-roeks. 0. microc^clia, Tuck. 06s. Lich. 1. c. 6, p. 285 

(0. myriocarpa, Suppl. 1, 1. c. p. 429 non Mont.) inhabits Yellow Birch 
and other trees in New Hampshire, and Massachusetts, and is readily 
distinguished by its granulose thallus, and very minute, roundish apothecia. 
Spores in eights, in short, ellipsoid thekes; daetyloid or sob-dacryoid ; 

' Opegrapha tribaloAea, fhaUo nulla; apoiheciis in Trypethelio cruento para- 
sOieis, nUtmUa ell^Hois ohlongiive simpUeibus I. dein S-i-euspidatia niffris, disco 
rimc^ormi dein eub-dilatato. Bypolheeiwm ineohr. Sporm in theeis aibreviaUs 
(ovaUbiis I. saceaUy-eliwaMs) octrniai, eMpaoidete, HkKudares mediogve siBpe eon- 
strieUe, nigro-fusete, longii. 0,016-21™™-, crassii. 0,<H)6-9'^;paTap]^sibus snhdU- 

tmeUs. Southern parts of Tesas (Mr. Eaveuel). Alabama (Br, Curtis), 

ThaJline features of O. demissa as yet very obscure ; but the plant is not parasiti- 
cal. Apothecia eommonly 1™™- in length aoattered led -dniple white within. 
Spores in eights (in olavate thekes) bilocular and constricted at the middle, brown, 
0,016-23™=- long, O.OOG-!)^™- wide. Paraphysee Dot always indistinct. With 
iodine, in somo specimens, only the tips of gravid thekes shew a slight Wnish 
tinge ; hut in others, the blue reaction is more maiked 
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quafirilocular ; fuscescent ; 0,012-0,018"""- long, and 0,004-0, 006™"'- wide. 

0. varia (Pers.) Fr., is common on trunks, throughout the United 

States, and has occurred (f. diaphora) on sandstone in California (Mr. 
Bolander), Spores daotyloid; 4^5-6-locula,r ; often coloured, but per- 
haps the most perfect ones colourlesa; in eights, in obovate-clayate thelies. 

0. atra (Pers.) Nyl., is perhaps also not uncommon, but I have met 

with it (in the fine var. hapalea, Ach.) only at Chelsea, Mass. ; and received 
it only from New Bedford (Mr. Willey). Spores ehort-dactyloid, quadri- 

locular, in short, often pjriform thelies. 0. vulgata, Ach., Nyl., is 

found on trunks throughout the countiy, and ia especially common south- 
ward. It passes also to shaded rocks (f. lithyrga) in Weymouth, Mass. 
(Mr. Willey). Spores fusiform; 3-6-locular; colourless; incJavatethekes. 

0. Bonplandi, F6e (Ess. p. 25 ; Suppl. p. 19, pr. p. Nyl. Lich. exot. 

1. 0. p. 320, & in Serb. Lindig n. 2613) appeai-s to be represented by a 
lichen from the low country of South Carolina (Mr, Ravenel) the blunt- 
fusiform, not rarely fuscescent spores of which, becoming y-O-locular, 
remind one a little, at least in their colourless state, of the spores of certain 
forms of Lecanactis premnea. In the reference of our lichen to 0. Bon- 
plandi, I include in my view of the latter, 0. abbremata, F^e, as scarcely 
otlier than a variety (Nyl. lAeh. exot. Lindig Herb. n. 2719). The plant 
before us is closely akin to another tropical lichen, — O. prosoclea, Ach. 
(Nyl. lAcA. exot., I. c, p. 229) with coarse, thick, prominent fruit, which, 
occurring in Cuba, should not improbably also come within our limits. 

0. viridis, Pers. (Nyl. Lich. Scand. p. 256. 0. rubella, Moug. & Nestl. 

n. 648) often resembles, and was referred to 0. herpetica by Acharius, but 
differs essentially iu the internal characters. I have found it in Massa- 
chusetts, on the bark of Conifers' ; and Mr. Willey (New Bedford) on 
Beech ; and it may also be represented by some southern lichens (North 
Carolina, Eev. Dr. Curtis ; South Carolina, Mr. Eavenel ; Florida, Dr. 
Chapman) which differ sufficiently iu their minuteness at least, from 
0. prosodea. Should this last however occur with us, and, as is possible, 
in small forms, it may well include the southern plants here cited under 
O.viridis. Sporesof O.otndis broad-elongated-fusiform; 10-14-loeulaT; 
in short, clavate -oblong thekea. 0. lierpetica, Ach., Koerb. , is yet unknown 
here ; the lichen so named in Halsey's catalogue of New York lichens 
(1823) not having been determined by the spores, and being referable, by 
the synonymy, to 0. viridis ; as is also the 0. herpetix^a of the present 

writer's Syn. Lich. N. Eng. p. 75. 0. astr<xa. Tuck. (Lich. Calif, p. 33). 

Upon Holly, Elm, Maple and Bald Cypress, in the low country of South 
CaroUna; and in southern Texas (Mr. Eavenel). It occurs also in the 
island of Cuba (Mr. Wright) and is very remarkable for the white vesture 
of its' apotheoia, which have the aspect rather of Graphis. Spores in 
eights, in clavate thekes; dactyloid; 4-6-8-locular (the cells squared) 
T decoloiate ; 0,016-0,025°™- long, and 0,005-0,00r'"'"- wide. 
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L. — XTLOGRAPHA, Fr., Ny\. 

Pr. Syst. Myc. 2, p. 197. Nyl. Classif. 2, p, 187 ; Enum. G^n. 1. c. p. 128 ; 

Prodr. p. 147; Lich. Scaad. p. 249. Mass. MiscoU. Lich. Coemans 

Not. sur quelques Crjpt. p. 14. Th. Fr. Gen. p. 99. Koorb. Parerg. 

p. 275. Stizenb. Beitr. 1. c. p. 153. lAclienia, dein Opegraphas ep., 

Ach. Prodr. ; L, F. p. 253, Hysterii sp., Wahl. Pers. Limborias ap., 

Ach. Opegraphie ap., Fr. & Tuck, in lAch. Amer. exa. □. 97. 

Apotbeciaes angulato-patellfeformi stepius lirellEeforioia, excipulo 

proprio ceraceo. Spor^e ellipsoidesB, simplices, dceolores. Sper- 

matia acicularia; sterigmatibas simplicibus. Thalliis erustaceus, 

uniforioia ; aut obaoletus. 

OpegrapM parallela, Ach., was referred by Fries (I. c) to Fiingi as a 
distinct type (Xylogra^ha) closely allied to the gonus Stictis ; and the same 
botanist, at one time, distinguished from Lichens, 'crmtcB defeetu et hco 
natali,' CaUciumturUnalum,Pem. {Sphmctrma,'FY. S. O.V.). In restor- 
ing afterwards the latter to Lichens (i. E.) Fries restored it also to 
Calidum ; and it is difficult to see how he could have done anything else, 
or how wo can call the now general distinction of SpMnctrina (as a 
hchen-group) from Calidum, other than arbitrary. The case of Xylo- 
grapha is without doubt less clear. The North American X. opegraphella 
ia obrionsly a lichen; akin too, geoerally, we can ecarcely deny, to 
OpegrapJia and GrapMs ; and congenerical with the less distinctly 
Uchenose European species ; in which case analogy rec[nirea that the 
apothecia of all the forms should be ta£en fbr equiyalent to the same 
organs in the Opegrapltet proper. But there remains still, to separate 
this little group, at least from OpegrapM, the-sofler texture of the biato- 
rine exciple, and the unOoeular spores. ' In view of analogies in other 
tribes, we cannot lay great stress on the latter of these differences, either 
here, oT'mLit}iograp}ia,tJfl.; but the formeris less open to question, and 
looks evidently away from Opegrapha,, and in the direction rather of 
Graphis. It is this last genus which furnishes us with aU the most remark- 
able exhibitions of what maybe called biatorine exciples to he found in 
Opegrapttei; and this affords, hi its, in one sense, extremest section 
(Fissurina) conditions of the exciple perhaps not wholly without reason 
to be compared with states of the fruit of Xi/lagrapJia opegraphella. 

' Perhaps not always unilocular. The ' gouieUefes elaires, souwiit au nomhre 
de deiix, jilac^sa chaqwe extr^itS dela spore' (Coemans,!. c.) are oharacteristioal 
in otlier foima aa well as in X.parallela, and suggest now a biloonlar spore not 
unlike those of several Biatorm, as comparable also with decolorate Pyrenula- 
tjpes. And Dr. ifylander has just described a XylograpUa (X platijiropa, Nyl. 
in Mord, 1868, p. 163) with 'colourleBS or pale Ijrown spores, which are 6-10-1 ocular, 
and the cells oftener biloenlar.' In view of this, the spores of the other species 
should be taken for decolorate rather than typically colourless. 
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Three species have been recognized in Europe, by Nylander, of wliieb 
OEO ia found here ; aad a fourth ia pecuhar to this country. X. opegra- 
phella, Nyi. ( Opegrapha sticUca, lAch.Amer. exs. I.e., non Nyl. ) comparable 
aa respects the shape of its apothecia, which are now rounded and now 
lirelliform, with both X. flexeUa, Nyl. Pro&r. (Moug. & Neatl. n. 1094) and 
X.paraUela {Serb. Floerh. Fellm. Idck. Arct. n. 205) ia yet commonly 
lighter-coloured, and especially distinguished by its coospicuous, rather 
turgid, warted thallus ; which is now however almost obsolete. This 
thallus is comparable with that of a similarly turgid state of the crust of 
Lecan&ra pallida t. canoriformis (Eoffm. L. crssio-rnbella, Ach.) as this 
occurs, upon dead wood, on the coast of Masaachuaetts, as with that of 
L. cinerea, and other lichens, with the same habitat ; and it is no douht 
peculiarly conditioned by the substrate. Spores of X, opegraphella 
oblong-ellip8oid,0,011-0,015'"'^long,and 0,0035-0,0050™- wide. X.par- 
aUela, Fr., has rewarded the search only of Mr. Willey, who obtained it 
from dead Fu-a, at DisviHo Notch, New Hampshire. Spores ellipsoid, 
0,008-0,016"°- long, and 0,005-0,007°™- wide. 

LI. — GRAPHIS, Ach., Nyl. 

Nyl. Enum. Gi5n. 1. c. p. 128 ; Prodr. p. I4S ; Lich. exot. 1. c. pp. 236, 244, 
260 ; in Prodr. Fl. N. Gran. pp. 7S, 131, & 1. 1, 2 ; Syn. Lich. N. Calod, 
p. 69. Graphis, Ach. L. U. pp. 46, 264, 674, mas. p. Grapbis mas. 
p.,OpegraphEespp., & Giyphidiaap., Ach. Syn. pp.70, 80, 107. Grapbis 
mas. p., Opegraphte spp., SarcographiB sp., Fissurina, & ArthoniiB 
Bpp., F6e Ess. p. 33, &o. ; Suppl. p. 26, &c. Graphis, Leiorrenma, 
Sclerophyton, Medusula, Pyrrhochroap. p., &Diorygma,Eschw. Syst. 
p. 13. Graphis, Opegraphje spp., Sclerophyton, & Ustalia p. p., Fr. 
S. 0. V. p. 272. Graphis pr. p., Aaterisoa pr. p., Leucogramma & 
Platygramma, Mey. Entwick. p. 330. Graphis pr. p., Leiogramma pr, 
p., Sclerophyton, & Ustalia pr. p., Eschw. Bras. p. 65, &c. Graphis, 
Opegrapha pr. p., Lecanactis p. p., Sclerophyton, Medusula, Fisaurina, 
& Arthonia p. p., Mont. PI. Cell. Cub. p. 170 ; Crypt. Guy. p. 39, &c. ; 
SyU, p. 344. Graphis, Opegrapha pr. p., & Ustaha, Stizenb, Beitr. 
]. c. p. 153. 

Apothecia lirellEefonnia, sub-raraosa, 1. rarissime rotmidato-dif- 
formia, plenunque innata, escipulo proprio I. colorato 1, nigi'o, baai 
Bffipiua ineolore, a thaUino thaUodeve fere semper eoronato. Sporse 
ex ellipsoideo obiongES I, erucEeformes, quadri-plurlloculares, 1. muri- 
formi-multiloculares, fuscescentes 1. decolores. Spermatia (quantuin 
cogn.) obloQga I. bacillaria; sterigmatibus aimpllcibus. ThaUus 
crustaceus, uniformis. 

The northern representatires of Graphis, aa here taken, are so few, 
and express so imperfectly the richly diveraifled tropical type, that I have 
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cited above ouly those writers the scope of whose ohservatio!:^ embraces 
the wliolo genus. It will he readily seea how various have been the 
judgments upon it. The aoutenesa of Eschweiler led him indeed into 
discriminations in the present tribe, especially in Gra^his, and Opegrapha, 
which have not been followed ; and some of which he abandoned himself. 
Others, as Fries, have questioned the validity of distinctions, which yet, 
with the insufficient material before them, they did uot wholly reject. But 
it was left to Nylander to revert to the simplicity of Achariua's conception ; 
and, in fact, to found GrapMs, enriched now with a vast accession of 
forma, anew. 

The lecanoroid character of the large group before us, becomes at 
length marked in many tropical conditions, and easily influences its 
separation from Opegra^ha, though the feature is finally indistinct ; but 
there can be no doubt that Graphis touches TMMrema, and ia illustrated 
by the latter at least eijually multiform natural genus ; as also by the 
lecanoroid group of Biatorei {Heterothedum). The variations in colour 
of the very commonly concealed proper esciple of Tltelotrema have 
scarcely received the attention that has been given to those of Graphis, 
but there ia no doubt of their occurrence ; and the generical inseparable- 
nesa of such varying conditions of the former genus from each other, may 
well influence our Judgment of the exceptionally coloured or entirely 
colourless exciple {as, for example, in the clusters once separated as 
Ustalm, aad Fissitrma, by authors) in the latter. In neither of these 
genera, nor in Artlumta, does it appear that we can (ceteris paribus) 
separate generieally biatorine from lecideine types ; however natural and 
convenient such discrimination be in the Zedded. 

The large group of species represented by G. scripta and Q. elegans, 
approaches so closely to OpegrapJia as at length to be only distinguishable 
by the spores; and the group is referred to Opegrapha by Pries and 
Montague; as it was also united with OpegrapJia, imder Graphis, by 
Meyer ; and, latterly, by Eschweiler. It recedes, however, from the other 
type, not merely in the more or less conspicuous thalline margin, but 
further in what must be called a tendency to modification of the proper 
exciple ; this being, largely, colourless below (perith. mere laterak, Eachw. 
Exdp- propr. incompletttm, Pr.). The latter distinction is, notwith- 
standing, to aay nothing more, an uncertain one ; and the clusters of 
forma exhibiting it afford also, not seldom, complete evidence of a return 
to the wholly black exciple (peritli. integrum, Eschw.) thus leaving little 
but habit, aud the internal characters, to connect the group with Graphis, 
as here taken. Every stage, if Imistake not, in the gradual transformation 
of the ' merely lateral ' into the ' entire ' exciple may be observed in the 
cniversaJly distributed (?. scripta ; and notwithstanding the great author- 
ity of Nylander in the present tribe, it is no more easy to follow him in 
elevating the difference in question into a speeifical distinction, than 
Acharius, in taking it for generical. The state of G. scripta in which the 
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exciple ia wholly black, or 'entire,' {G. assimilis, Nyl.) if less commoa 
than the other, oceuis, at least, in so many of the marked varieties of the 
species, that it may perhaps be presumed to occur ia all ; and &. anahga, 
Nyl- (Lich. ewot. 1. c. p. 244) as described, should seem to be scaicely more 
tlian an analogous condition of one of the similarly variant, and other- 
wise undistinguishable forms of G. scrlpta, with spores now finally muri' 
form (G. sqpkisHca, Nyl.). 

Of the next saoceeding group in Nylamder's disposition of the g 
the typical species is (?. dendritica. The exciple of this is, more com- 
monly, wholly bla«k, or 'entire'; but forms, in all other respects similar, 
and exhibited in a precisely similar series of variations, frequently occur, 
in which the hypotheeinm is colourless below (ff. inusta, Ach., Nyl., 
G. Smtthii, Leight.) as in the ordinary states of G. scripta ; which thus 
illustrates, in this phase of variation, and is illustrated by, the present. 
But the peculiar line of development of G. dendritica is sufficiently 
marked ; its dilated exoiples now offering rounded coniMtions, comparable 
rather with Lecanactis (to which such conditions have in fact been 
referred) and the Leeideei; and now passing into confluent ones {Medusula, 
Auctt.) reckoned at flrat even aUen to the tribe. It does not at least 
appear to me to be {questionable that the North American G. dendritica 
passes directly, in both its 'entire' and 'dimidiate' states, into genuine 
Medusulm of authors. Ustalia, Fr., Eschw., prop., a remarkable tropical 
cluster of species, with flat, reddish disks, is not only near to the group 
represented by G. dendritica (as compare Pr. L. E. p. 373) hut perhaps 
not easily, in any wide view, if we deny stress to biatorine analogy, to be 
separated from it. There seems to be no mors reason for distinguishing 
the Ustdlies, properly so called, from the Graphidea dendritica, than for 
separating, generically, tJie coloured or colourless species of the next 
succeeding group fi-om those with black exciples; as, for instance, 
G. chrysenteron, Mont. (Leucogramma, Mass. Esam.) or G. hololeuca, 
Mont. (Qlaucinaria, Mass.) from G. Afselii, Ach. (JHplolabia, Mass.). 

Fries, at firat {S. 0. V., with which compare L. E. p. 373) referred 
G. LyeUii, of our last section, to hts Graphis ; the type of which was 
G. Afselii. But interesting as is this indication of apparent affinity in the 
two sections, we have only to look at the species last named when denuded 
of its white vesture, to incline to place it, with Eschweiler, not in his Leior- 
reuma, with G, ZyelUi, but rather with G. comma and G. mtricata, in his 
GrapMs. And there is no doubt that the great, central gi'oup of GrapMs, 
now before us, of which G. Afzelii has been regarded by some writers as rep- 
rwentative, as is G. frmnentaria, F6e, by Nylander, takes hold at once of 
both of the preceding groups, and exhibits the summit of development 
to which the genus attains. It is here too that lecanoroid features become 
especially marked, and that Tkehtrema is so plainly touched, that it 
appears doubtful to which genus certain species shall be referred. Like 
the Ustalia, the group ia a wholly tropical one, though extending here 
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and there into coEtenninous, or sitb-tropical regions. Follomug Ffie, 
Nylander places here the Bometimes differently nnderstood G, grammitis 
{Diorygma, Eschw. Flssmina, Mont.) which may be said, possibly, to 
look iQ one direction towards the coloured Medusula or XJstalice, and in 
the other towards forms closely assooiable with G, frumentaria. 

The aspect of the best developed conditions of the remaining small 
group {Fissitrina, F€e, Biorygma, Eschw.) as (?. Bahingtonii (Mont.) and 
G. nitida, is that of the last ; and there is certainly no important difference 
in structure between the species named and G. grammitis ; which, as 
already cited, has been reotoned congenerical with them by most eminent 
liehenographers. But (?. grarmniUs is not so eaisily removable from the 
neighbourhood of G. clUaroearpa ; and though the walls of the eseiple 
be less easily discernible in the FisswrincB proper, an esciple is never, so 
for as the writer's observation has gone, (and compare here Fee Ess. 
1. 1, f. 7, jS) in any absolute sense, deficient. Fissurina is then undistin- 
B torn Graphis; of the central type of which it may easily he 
a colourless degeneration. Indeed in certain low forms common 
in the tropics, and referable here, Oraphis may he said, perhaps, to reach 
Its extremest degradation ; nothing appearing to the naked eye, or even 
to an ordinary lens, but certain paler cracks in the bark upon which these 
humble lichens grow. 

Graphis diffens generally from Opegiqpha m jtsIarE^er spores, some 
features in the differentiation of which are also distmguishablo ; the 
ellipsoid spore becoming now elongated and cybndzaceoas {cmcaform, 
Koerb.) especially in the first group ; ind this elon^'^ted i.r the ellipsoid 
state (with entire sporoblaste) passing readily Trud fiequently into the 
muriform. And the natural assembl%e befoie ns aflmis if I mistake 
not, no little evidence looking to shew not merely that the different grada- 
tions in the differentiation of the same spore -type may be exhibited within 
the limite of a single genus, but even within the circle of forms of one and 
the same natural species. There does not appear to he any important 
diversity between the two forms of ArtJioma et/rtodes. Tuck. ,( 06s. Idch. 
I. c, 6, p. 285) esoept that in a, the spores (of the same type with, and 
when young undistingdshable from those of (9) have not yet reached the 
perfection hidicated in the latter. So Graphis sophisUca, Nyl. [Sieno- 
graplia anguina, Mudd Man. Brit. Lich. p. 235) repeats the forms of, and 
differs in no known respect from Q. scripta, save that the now less elon- 
gated spore (when young quite similar to young conditions of G. elegans 
and G. scripta) exhibits finally the completion, as does G. scripta a less 
advanced stage, of the muriforra type. Compare further, as to this inter- 
esting point, G. cmguiUiformis, Tayl., Nyl. (in Prodr. Fl. N. Gran. p. 76, 
flg, 31, & in Herl). lAndig n. 3634) with G. vernicosa, F6e, as exhibited 
in the same publications; G. striatula (Ach.) Nyl., with G. elegans; 
G. h<emographa, Nyl. (I, c. p. 88, & in Serh. Lindig n.-879) with G. cinna- 
barrina. Foe, of the same publications; and G. instabilis, Nyl., with 
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G Bahmritonii (Jfont.). And the argument from GrapMs is, at any 
rate ■^nfflciently direct against tlie distiaction of Volvaria (Maasal. Eic. 
p 141 Stizenb Seitr. 1. c. p. 168) from Thelotrema ; and equally against 
the sepa!:^tloa ol Bombi/liospor a from HeterotJtecium. Otherwise, indeed. 
If a speeifit difference be to be admitted between the two forms of Arthonia 
ci/rtodes, and the latter of them referred to Artltothelium, Mass., the 
former should not lack plausible claims to stand for a new genus. 

It might seem possible to regard Opegrapha, — if we omitted to con- 
sider the little group (Nyl. in Prodr. N. Gran. p. 92) with bilocular, brown 
spores, represented at the north by 0. lentiginosa, and by several, better 
developed forms io the tropics, — as belonging to the colourless series; 
perfect spores being, in most species, more commonly colonrless, and 
coloration bemg possibly quite unknown in some, and the differentiation 
generally resembling that of this series, the acicular type of which is 
indeed almcet reached : — but the difBculties in the way of excluding the 
brown-spored group are far from shght ; wMle TMotrema offers numerous 
instances of analogous discrepancies in a genus, the spores of which may 
be taken, and by an induction perhaps sufSciently general, to be typically 
coloured. Might we not, in short, beforehand expect that large, natural 
genera, developed mainly in the tropics, and abounding in external vari- 
ations from their types, should exhibit simOar ones in their internal 
features f Opegrapha is after all but a wing of Grapliis ; distinguishable 
perhaps, but, strictly speaking, scarcely distinct. The eminent writers 
who have carried out this view, and regarded the whole of the first section 
of Graphis, as here taken, or even the first two sections, excluding tropical 
subsections of the last, as genericaUy inseparable from Opegrapha, have 
yet excepted (Fries however, in S. 0. F., only with hesitation) Graphis 
proper (out third section) as, at any rate, distinct. But It proves, if I am 
not greatly mistaken, quite impossible, in the present state of knowledge 
of the genus, to maintain this exception ; and the third section must 
follow, therefore, the fortunes of the other two. If then we are content, 
here, to leave Opegrapha apart from Graphis, it is only as nest to it ; and 
as, at all events, a member of the same spore-series. 

Taking, as it seems to be safe to do, the whole number of clearly dis- 
tinguishable, and for the most part reckoned specific forms of Graphis, 
as here understood, described by authors, as a hundred and fifty, one 
eighth is fenown to occur beyond intertropical re^ons. Bnt of this eighth 
the larger part is also properly tropical ; and the proportion is seen then 
to be very small which belongs to the temperate zones. No species pene- 
trates the polar regions. Of the sis forms uihabiting Europe, five occur 
within our limits, or all except G. LyeUii ; and we possess also one other 
northern Graphis, unknown elsewhere, Southward, thirteen tropical or 
Bub-tropical Graphides, one of them not indeed here confined to the 
southern states, have thus far been detected. 

Of the first division (family, or stock of ff. scripf a) five species (as lam 
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best able to reckon them) are known as North American. (?. etdectra, 

Tuckerra, (Lich, Calif, p. 34) is distinguished by a stroma-hke a«cesaory 
esciple -, and has only occurred in New England (Myself) and Illinois (Mr. 
E. Hall). Spores in eights; erucEeform; 13-15-locnlar ; the length six 

to eight timea exceeding the diameter ; colourless, or pale brownish. 

G. scripia (Ii,) Ach., occurs everywhere, at the North and South alike, 
in the common European forms, and passes into some states, especially 
southward, unknown to Europe.— ^ Among these is the v. teneUa ( GrapMs, 
Ach., Nyl. in Frodr. Fl. N. Gran. p. 73, & Herb. lAndig n. 864) a readily 
observable, tropical lichen, which has been found in Texas {Mr. Wright) 
and appears ill-aeparable from the species. — The condition of G. scripta, 
with wholly black, or entire exeiple {G. assimilis, Nyl.) is perhaps less 
common than the dimidiate form, but occurs in New England, and at the 
South. Spores, in these forms, in eights, from ellipsoid becoming oblong, 
and enicffiform, 6-10-locular, the length thrice to five times exceeding 
the diameter; colourless, or at length scarcely brownish. In the sonthern 
lichen the spores arc now abbreviated and ellipsoid, and the flattened, 
approximated sporo-colls uecd only to commence the next succeeding 
process, of division vertically, to introducQ the v. analoga {G. analoga, 
Nyl.) which is to the form now immediately to follow exactly as Cf. assim- 
ilis, Nyl., to his G. scripta.—'rh.^v. sopMstica {G. sophistiea,Nyh) is then 
the condition of the ordinary, dimidiate state of G. scripta, in which the 
spores reach the muriform stage; but though found in Europe, and 
tropical America, this has oulyvery recently been observed here (southern 
Texas, Mr. Eavonol). The form differs from a ( G. scripta) in nothing but 
the grade of evolution of the spores ; and in the now diminished number 
of spores contained in the thokos (as to which compare Buellia oidalea, 
&c.,) and can be detected only by the microscope. Spores of our plant 
observed only in twos and fours ; offering eight to twelve transverse series 

of spore-cells ; 0,023-0, 053"'"'- long, and 0,01 1-0, 023""" ■ wide. O. elegans 

(Sm.) Ach,, is distinguished from the last species bytho thicker, furrowed 
margins of the esciple, and longer, often broader spores, and is almost 
conflned, here, to the South (North Carolina, Eev. Dr. Curtis; South 
Carolina, Mr. Eaven el ; Florida, Dr. Chapman ; Alabama, Mr. Beaumont ; 
Louisiana, Hale ; Texas, Mr. Eavenel) but has turned up also, like Biatora 
parvifolia, in New Jersey (Mr. Austin). The North American lichen (as 
also the tropical, as exhibited in Cuba) is commonly smaller and often 
slenderer than the European, hut like that (Fr. L. E. p. 370) varies much 
^ G.scripia. Spores in eights; erucasform; 8-11-locular; thelengthflve 
to seven times exceeding the diameter; colourless, or scarcely brownish. 
— The thalline margin is finally obscure in the European plant, and some- 
times quite disappears in certam forms of the tropical ( Opegrapha striatula, 
Ach., e Nyl. Graphis, Nyl. 0. rimiilosa, Mont.) but these forms, though 
now greatly narrowed, and also elongated, so as to look rather like G. 
scripta, do not appear to be clearly distinguishable, in any wide view, by the 
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external characters. The spores vary incleed, occasionally, in these suh- 
tropicaJ representatives of G. elegans, so far as to present a larger num- 
ber (12-16) of spore-cells (such spores measuring, in specimens from 
South Carolina, and Texas, 0,039-0,069™- in length, and 0,009-0,011'™'- in 
width) but I bave found no reason to reckon tbia difference as expressing 
anymore than an occasional exuberance. — Much more important bow- 
ever is the fact that it was among tbese tropical forms, now approacbing 
so closely to G. elcffons, if now again, as might perhaps be espected, 
receding from it, that the muriform modifleation of the spore was first 
observed ( G. substriatula, Nyl-) in the species-group before us. No reason 
appears for estimating the value of this difference any higher here tbaa 
in Gt. scripta; and the lichens exhibiting it must, in this view, be brought 
togetber as a variety (sttbstriat^tla) either of G. elegans, or, if the sub- 
tropical licben really prove, in tbo end, to be distinguishable in species, 
of G. striatula; and wUl, in either case, correspond, as does the plant 
sometimes, most closely in other respects, to G. scripta, v. sophistica. It 
is observable, as illustrating the intimate relation of tbe licbens we have 
been eon^dering, that whUe some forms of the tropical G. elegans, v. stri- 
atula {G. striatula (Afch.) Nyl.) as, for instance, Opegr. rimtdosa, Mont. 
Gut/. (Herh. Mont.) oSei esaotly the spores of G. elegcms, a specimen of 
the Opegr. elegans of the same work (Herb. Mont.) most readily compar- 
able, externaUy, with tbe European lichen (as in Moug. & Nestl. n. 360) 
and almost equally so with Serb. Lindig n. 862 ((?. striatvia, Nyl.) wbich 
last is assimilated by the spores also to O. elegans, proves yet to be differ- 
enced, internally, by muriform spores. I bave not yet met with muriform 
spores in my North American specimens referable to the stock of G. ele- 
gans, and tbe bymDuiam is but imperfectly developed in many of tbese 
specimens; but Dr. Nylander recognized a South Carolina lichen as 
belonging to his G. striatula. To judge by the Cuban licbens of tbe 
affinity we are now considering, in the collections of Mr. Wright, the 
elongated spore witb entire apore-cells is far more common than tbe more 
advanced, muriform one. And there is, if I mistake not, some evidence 
in tbese collections, that the condition of tbe v. striatula above -noticed, 
wbicb is distinguishable from other conditions, as from G. elegans, a, only 
toy an increase in tbo number of (entire) spore-cells, is finally further 
differenced by apothacia not a little like those of G. twnidula (F6e) Nyl. 
(Lindig Herb. N. Gran. n. 2723) towards which— separated by its very 

large spores — tbe specimens we refer to may then be said to look. 

<r. ri^ida {F6e) Nyl., is another tropical licben, toa fbrmof wbicb(v. enter- 
oleuca, Nyl.) specimens from Texas (Mr. Wright) were referred by Dr. 
Nylander. Spores sobtary, and in fours; oblong-eUipaoid ; muriform- 
multilocular ; the length twice to tbrice exceeding the diameter; colour- 
less, or at length brownish. G. Pamniana, Fee, one of the lichens 

found on Cinchona bark, and with a little of tbo aspect of some Ustalice, 
has occurred in Texas (Mr. Wright) as determined by Dr. Nylandor, The 



ibyGoogle 



(209) 

spoiea, aa described by Fee Suppl. p. 29) for I have scarcely seen good 
ones, are erucjefomi, lO-lS-loeular, and colourless. 

Of the second division {stock of G. dendritica) five species have been 

detected within our limits. G. dendritica, Ach., occurs rather spariagly 

on the coasts of New England, andin New Jersey (Mr. Austin) hut becomea 
very commoa and much variedat the South (South Carolina, Mr. Kaveiiel ; 
Florida and Alabama, Mr. Beaumont; Louisiana, Hale; Texas, Mr. 
Eavonel). The thui, dark-brown hypothecinm sometimes blackens. — But 
again, thehypotheciumbecomeapale, or even colourless (ff.^■wMS(a, Ach., 
Nyl-, founded on a Canadian lichen ; G. Smttliii, Leight.) this state exhib- 
iting all the modifications of the species, and being otherwise undistin- 
guishable. It occurs throughout the same region with the other. — The 
apotheoiaof (r.itewtln^jca, in both conditions of the hypothecinm, become 
finally often confluent, forming rounded or irregular, variously divided 
patches {MedustiliS sp., Auett.) which constitute the v. medusula, Nyl. ; 
occurring commonly at the Soath, aud found at New Bedford, Mass., 
(Mr. Willey). Spores of G. dendritica in eights; broad-oblong; com- 
monly four- but reaching sis- to eight-locular ; the length twice and a 
half to four times exceeding the diameter; fnsceseent. The spores are 
scarcely emcieform, being less elongated than in most of my specimens 
ol' tJie European, and of the tropica! lichen, though more like those of 
such states as Kabenh. lAch. Eztr. n. 606. The southern plant is also 
curiously marked by the irregular division (of sometimes all, but more 
commonly part) of the spore-cella into two ; an anticipation at least of 

the muriform stage. G. scalpturata, Ach., inhabiting tropical America, 

is 3 rather larger, finer lichen than the last, but closely akin to it. It has 
ocom-red here in Louisiana (Herb. Austin). Spores, so far as observed, 
solitary, muriform-mnltilooular, .brown, reaching at length 0™^,033 in 
length by 0""°-,019 in width. But spores occur of half these dimensions; 
and the lichen is otherwise strictly comparable with one from southern 
Alabama ,(Mr. Beaumont) the brown, muriform spores of which measure 
0'™" ,041-69 in length by O"""- ,017-^3 in width, and occur in twos, threes, 
fives, and eights, in the thekes. The young spores, in both these lichens, 
resemble those of the last species. The matenal in hand appeared to be 
sufflcient, in the case of G. seripta, to fully authorize an expression of the 
opinion that the conditions of that lichen with muriform spores are not 
properly separable in species from the remainder, with which, in other 
respects, they undoubtedly agree ; and the argument could not bat have 
its bearing on the strictly analogous case of G. elegans. It does not fol- 
low indeed that G. dendritica can be shown to be another example of the 
same sort ; but there La at least no doubt of the very close relationship of 
G. scaljpturata to the former (in its forms with colourless hypothecinm) 
and suoh specimens of the latter as Lindig Herb. N. Gran. n. 750, as 
compared with n. 729, and Lindig, 2, n. 139, as compared with n. 2637, 
reduce perhaps the question of a specific distinction between the two 
27 
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licheaa solely to the spore-difference; and bring them thoreforo under tlie 
aarae category with G. scripta and G. elegam, aa here understood. It 
must be taien for additional evidence that the spores of (?. scalptwata 
are not always solitary and exceptionally large, but vary in number and 
size, as in analogous eases in this and other genera, that Nylander finds 
Lecanactis pruinosa, Mont. Guy., to differ, in no other respect from con- 
ditions recognized by him of the Graphis last cited, than in being octo- 

aporous. G. tricosa, Ach. I refer here a hchea from southern Texas, 

(Mr. Eavenel) which, while at once a very marked expression of the3fedM- 
s«!a-type, differs from G. dendritica in smaller spores (0,011-0,016'™'' 
long, and 0,005-0,007'°"'- wide) but no clear line of separation is apparent 
between it and certain Tesaa and other southern lichens, which, with 
spores similarly rednced, are otherwise perhaps too near to G. dendritica, 
V. »ie(iMSMfa,Nyl. Achariusflnallyreferred G. (ricosa to G!)/j!7iis/ and the 
difSeult relations of the latter group to the extreme members of the great 
cltLster of lichens represented by G. dendritica, become apparent in view 
of the matchless series of Graphida«eous types illustrated by Nyiauder. 

G. erumpms, Nyl., at first not unlike a Flssurina, hut assuming 

finally much the look of G. pezizoidea, Ach., as given in Liadig n. 2723, 
has been found in South Carolma (Mr. Raveael) and in southorn Alabama 
(Mr. Beaumont). Spores in eights; oblong; 4-8-Ioeular; the length 

thrice to five times exceeding the diameter; fuscescent. G.patellula 

(Meissn.) Nyl. in litt. (Opegrapha, Meiesn. ; Arllionia, P6e ; Lecanactis, 
Nyl. Enum. ; L. paterella. Tuck, in litt.) is a curious, rounded form, woU- 
comparable with MelaspUea arthonioides, as respects general habit, but 
really near akin to the last, and of the present group ; in which rounded 
forms are not uncommon. It has been found, on Holly, in the low country 
of South Carolina (Mr. Eavenel) and in Florida (Mr. Beaumont). Spores 
in sixes (and, probably, eights) oblong and erucseform ; 6-10-looalar ; the 
length thriee to six times exceeding the diameter ; fuscescent. In speci- 
mens from Cuba (Mr. Wright) the spores vary to 11- and 13-locular, but 
I have seen none with 'qutme a dix-Imit sporidies,' as described by F6e 
(Sw^l. p. 41). 

Of the thii-d group (stock of O.frummtaria) two North American 
species have been observed. G. scoledtis, Tackerm.,' has occuiTcd 

' Grapliis seolocitis (sp. nova) fJioBo tenuissimo l/evigato viridl^ineraaeciite 
nigro-UnUtato ; apotheoHs iimato-proiiiinalis eloagafis graeilibus aeiUii JliKeuosis 
siiiiplieibys I. rarius fureatim subramosis, exolpitlo rtifo diseiim rimteformem pallt 
dual ieHHiler marginante. Hgpothecitim in^lor. Sports ooioms, lato-cllipBoidete' 
6-toCBlaj-es localis integi'is, 1. 1, 1. 3, aaipivs dwisis, inoolores, longit. 0,019-33™°' 
erasgit. 0,007-9™"' Trunks, southern Alabama (Mr. Beaumont). Best com- 
parable perhaps with forms of Graphis not remote from the stock (siiips) 
of G. grammiUa ; but probablj new. The spores, which are surrounded by a 
halo, are neither well distinguishable from, the muviform sort, as often presented, 
nor fi-om that with typically entire spore-cells ; aafl osbibit the uasatisl'actorioess 
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only in southern Alabama (Mr. Beaumout). 0. Afi^elii, Ach., a con- 
spicuous licheu, has been fouud as far north as Wilmington, North Caro- 
lina (Mr. Buckley) aucl occurs in South Carolina (Mr. EavouGl) Florida 
(Dr. Chapman) Alabama (Mr. Beaumout) Mississippi (Dr. Veatch) and 
Texas (Mr. Eavenel). Spores in eights; ellipsoid; quadrilocular ; the 
length twice to.twieeandahalf exceeding the diameter; not coloured. 

There remains only to notice a single, small group {Fissurinte) con- 
fined to the southern States, of which two species ha^e been determiaed. 
G. Babmgtonii (Mont, sub Fissurina) as eshibited here (South Caro- 
lina, Mr. Eavenel ; Alabama, Mr. Beaumout) differs from G. instabiUs, 
Nyl. (Prodr. Fl. N. Gran. p. 86) in the thallus and thalliue esciple being 
thicker, and in possessing the iuternal characters of Montague's lichen. 
Spores coeciform, or rounded, quadrilocular (the spore-cells being regu- 
lar) colotirle^. G. nitida (Eschw.) Nyt,, occurs in specimens resem- 

bUng the foreign ones in South Carolina (Mr, Ravenel) and Alabama (Mr. 
Beaumont) but no spores have been detected. One or two other lichens 
belonging to this group, and from the same districts, are undeterminable 
for the same reason. 



Fam. 3. — GLTPHIDEI (Fr.) Mout. 
Apotheoia plura iu stromate tliallode verrucieformi collecta. 
We have noticed already a tendency, in this lower tribe, to revert 
towards the crustaeeous representatives (Lecanorei) of the highest ; and 
have found this tendency especially marked in species of Graphis, of the 
stock of G. frumentaria. It is then the less surprising that we are now 
to see Pertmaria repeated, in Graphidaeoous types of equally extraordi- 
nary character ; which yet revert to GrapMs, just as the genns first- named 
does to Leeanora. It was however with the compound Vermcariacei' 
that the two groups now to be noticed were associated by Acharins ; by 
Eschweiler, in both his works ; and even by Fee ; whose illustrations,, 
especially of Chiodecton, are surpassed in importance by few that have 
appeared. Fries, at first (S. 0. V. p. 270) rejecting, for both genera, any 
closer relation than that of analogy with Trypetkelium, placed them, 
together with Medmida, Eschw., and Conioloma, Floerk., in his GlypMdei, 
which was next to his Graphidei; and hasbeen followed in this, as regards 
the types now before ns, by Montague ; but he finally {L. E.) restored 
Chiodecton to ih& otherafQuity, where Fee also loft it, when iSuppl.p.48) 
following Fries, he recognized GlypMs as a Grapbidaceous typo. 

of this distinction when looked at withant regard to tbe real type of tlie spore. 
There ie no reaction of the hynienia! gelatine witb iodine. 
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Well distingnislied as ttLeyappQar, for tlio most part, in Iiabit, Glypliis 
and Chiodecton make no UBcertain approaches to each other (as G. laby- 
rintMca to G. seriate) and their distinction may he said to be largely 
determined by the spores ; GModecton being comparable ia this respect 
with Opegraplta, as Glyplds, most evidently with GrapMs. 

With the genus last named the connection of both gronps mnst, fti 
view of what is now known of them, be called intimate. Medmula of 
Escbweiler and others — baaed npon a demonstrable aberration of the 
stellate groups of apothecia in Graphis dendritica, &c., in which, finally, 
by the confluence of the crowded proper esciples, an irregular, macnlEB- 
form apotheoium, as, often, by that of the thaUine exciples, a stroma' ia 
produced, — is, at first sight, scarcely less distinct than GlypMs ; and 
certain lichens may be said to be still in question between the two. Per- 
haps no one, familiar, in a measure, with these groups, can attentively 
examine the fine set of specimens given in Lindig Herb. Nov. Gran., to 
illustrate GrapMs tricosa, Ach., and G. intricans, Nyl., and GlypMs 
medusuUna and G. actmobola, Nyl., without the decided impression that 
we have here, at one end of a most intimately related series of forms, a 
Graphis, of the group represented by G. dendritica, and at the other so 
close an approximation to Glyphis labyrinAhica that we may well incline, 
with the learned lichenographer to whom we owe the elucidation of these 
hcheuB, to regard it as touchmg the last-cited Glyphis. But Glyphis actvno- 
6oto (as in Lindig n. 2656) appears inseparable fram Graphis intricans (aa in 
n. 2579 of the same collection) by any difference beside the nnsatisfiictory 
one assumable from the blackening hypothecium ; and the lichen last 
named (as in Lindig n. 2610) differs scarcely at all from (?. (ricosa (Lindig, 
2, n. 149) except only in the rather smaller spores. And CModeclon, 
though so marked in tyjie (C sphtsrale and C. myrticda) as scarcely to be 
comparablewith other groups of ffrrt^j/wdacei, beside G^j/pftis, imless with 
some forms of Platygrapha and EnterograpM, passes notwithstanding 
into extreme states (as compare the large series of specimens of G- per- 
plexam, Nyl., in Lindig Herb. N. Gran., especially n. 257?) not distantly 
si'^gestiug similarly extreme conditions of Graphis dendritica y. medmula. 
With the last indeed — the type of Ifedusula, Eaohw., — Fries, as we 
have seen above, though f^ir from implicitly accepting its generical separa- 
tion, significantly associated both CModeclon and Glyphis, in his Glyphidci. 

LIT. — OHIODHCTON, ACh. 

Aeh. Syn. p. 108 ; in Linn. Trans. 12, p. 43. Eschw. Syst. p. 19 ; Lich. 
Bras. 1. c. p. 168. F^e Ess. p. 38, 62, 1. 1, f. 17, & tt. 17, 18 ; Monogr. 
Gen. Chiod. in Ann. Sol. 17 ; Suppl p. 49, t. 40. Fr. S. 0. V. p. 271 ; 

' ' Soc enm., tjjpice ut loguwr, tantuni ex apotheciis eonfertioribui oritur.' Pr. 
S. O. r. p. 270. 
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L. E. p. 417. Mey. Entwick. p. 325. Mont. PL Cell. Cub. p. 160 ; 

Crypt. Guy. p. 58; Syll.p.356. SchiEi-.Eiiuui.p.226,t.8,f.6. LeigM. 

Brit. Anz. Lieh. p. 34, t. 8, S). Norm. Con. p. 27. Tul. Mom. Lich. 

J). 184, 1. 10, f. 24-27. Nyl. Enum. God. 1. e. p. 134 ; Lich. esot. 1. o. ; 

iu Prodr. N. Gram. p. 109, t. 2, f. 51 ; SyB. Lich. N. Caled. p. 66. Th. 

Fr. Gen. p. 96. Stizonb. Beitr. 1. o. p. 152. Trypethelii sp., Ach. in 

Act. Goreak., cit. ipso. Chiodecton, Melanodecton, & Lcueodectxm 

pr. p., Mass. liic. p. 149 ; Esam. p. 43. 

Apothecia rotundato-diEformia oblongave, plano-convesa, immar- 
gioata, hypothecio Bigricante suffulta, in stromate albo immersa. 
Spoiffi fusiformes 1. nunc oblongo-ovoideiB, quadri-pluriloculares, 
rarissimemuriformi-multiloculares, fere semper ineolores. Spermatia 
aeicularia; sterigmatibus simplieibus. Thallus crustaceus, uuiformis. 

The syatematie perplexities layolved iu the natural relation of Grapliis 
tricosa to GlypMs remain now as great as they were when Acharms con- 
sidered thom ; being by no means removed by Nylauder's a«ute distri- 
bution, between Gr aphis and Glyphis, of what were once certainly reckoned 
varied forms of the lichen first named. It appears to be out of the ques- 
tion to frame a character for Glyphidei which shall exclude Medustda; 
and equally impossible to exclude the Medusuliue type from the circuit of 
variation of GrapTiis detidriUca. But whatever the difficulties of GlypMs, 
Chiodecton is too closely akin wholly to escape them ; and is itself, whether 
simulating Tlatygraplia, or developing into Medusuline forms, or now 
almost suggesting (aa to Acharius) Trypethehine ones, one of the best- 
marked types of Graphidaceous lichens. 

Acharius did not recognize any proper exeiple in Chiodecton or in 
Glyphis, hut his description of the apothecia {Monogr. I. c, pp. 37, 44) at 
least opens the way to such inference, and it is perhaps too much to say, 
with Eschweiler, that he 'wholly overlooked the structure.' The latter 
author was yet first to indicate {Syst. p. 19) that GlypJiis agrees with all 
typically developed GrapMdacei iu the possession of a distinct exoiple ; 
thongii he considered this to be only represented by a hypothecium in 
Chiodecton. But the microscope scarcely oonflrms the asserted structural 
diversity of the latter ; and it may be said to be, in this respect, chiefly 
distinguishable by its almost always plano-convex thalamia being immar- 
ginate ; while the concave or channelled exciples of Glyphis may be said 
to be margined. And when Chiodecton offers, as in C. seriaie, perfectly 
flat, or even impressed hymenia, it is not always easy to distinguish it from 
Glyphis labyt-inthica by any prominent, external difference in the excipular 
envelope. 

In the great majority of species of Chiodecton we find fusiform spores, 
with the spore-cells of such spores, as they occur in the colourless series ; 
and, with one exception (in C. Feci, Meissn.) F<5e describes no other type. 
'Apeinepetit on decouvrir,' says this writer, 'dans ces organes de Ugiirez 
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differences, dont lea plus importanies se rapportent & la dimensmi et au 
nombre.' {Suppl. p. 50). But Nylander'a description of tlie spores of 
C. seriale, from Aehariue's specimen (Nyl. in Prodr. Fl. N. Oran. p. 110, 
n.) vadeaiaimportant respects fromthat given byFee (5^^j)i. p. 50, t. 40) 
and addaanotber to tlie already noted interesting features of this lichen. ' 
Cuban specimens, collected by Mr. Wright, and agreeing entirely with 
Nylauder's plant in Lindig's collection {Hsrb. N. Oran. coll. 2, n. 33) offer 
oblong-ovoid, or more rarely ohlong, quadrilocular spores, without the 
colour, but with the spore-cells of Glypliis labyi'mfhica, and of the eniciB- 
form type ; of which the spores of the species last named are a reduced 
expression. Nor is this apparent divergence in the direction of the 
colomed series, the only one. In Montagne'a description of his C. lacteum 
{PI. Cell. Cub. p. 161) we find 'asci breves ohovati ^mridia 
intits granulosa {immatura f) continentes,^ which readily s 
doubt whether riper specimens might not offer the muriform structure. 
And, in fact, in original specimens of his lichen givea to me by the friendly 
author, I find, in obovate or saccate thekes, oblong-ovoid or also oblong, 
colourless or scarcely coloured, muriform -multilocular spores ; very com- 
monly resembling the similarly smallish spores of C. seriale, except that 
here, icstead of four sporoblasts, we have six to ten trausverse series, 
and two to four longitudinal ones. It is evident then that if Chiodecton 
is comparable with Opegraplia, as regards the predominant type expressed 
in its spores, it is comparable with it also in its anomalies. ' 

Twenty-three species of this genus are reckoned in the various publi- 
cations of Dr. Nylander; and, adding C. umbratum, F&e, and C. Mon- 
tagnsei, the number of distinguishable forms may be called twenty-flve. 
Two of these belong to the European Flora ; one of them being found on 
rocks at Cherbourg in Normandy, and the other on shrubs in the islands 
of Hyferes (near Toulon) and on rocks in the Channel Islands, and Ireland ; 
and three are natives of Chili. All the rest are inter-tropical ; two of 
them reaching however within our southern limits. 

' Mafisalougi) (Bie. p. 149) had already made the same observation on the 
spores of this species, which he inolineil then to refer to Arthoiiia. 

^ Tljese anomalies have been esclnded, in the ease of (^egntplm, by many 
writers {Enceplialograpka, Maasal. Leeldtee spv, Nyl. Stictograplia, Mudd) and 
this is one of the possible solutions of the queation In whioh Bpore-sories to place 
the genus. But tlie diatiactJou of the divergent Opegraphw, by ooloar alone, is 
by no means so easy as ttiat of BinocUna from Leoanora, or Buellia from Lecidea ; 
and the present writer has preferred, ia view of Bimila* but acaroely irreducible 
anomaliiB in TMloVroma, ifeo,, to i-etwn tliis natural genns in its entirety ; and, in like 
maimer, not to separate Cldodeeton seriale and C. laeteum, Mont., from the gronp 
with which each has so much in common. The last-cited lichen of Montague was 
but donhtfally referred by him to the C. laoteum of F&e ; and it seoins now Impos- 
^ble, in view of this author's description and figure of the spores of his species 
{Suppl. t. 40, Cltio^. 4 Ms) to consider the Cuban plant as assoeiaWe with it. This 
may therefore appropriately take the name of its first descriiier (C. MoHtag'iKci), 
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C. rubro-cincliim, Nyl-, is fouud hete, bat as yet oaly ie tlie sterilo 
eonditioa (Hypoclmus ruWo-cinctus, Elireuti.) upon Bald Cypress (Taxo- 
dium distichum) in Louisiana, (Hale). Spoi-ea (Lindig Herb. N. Gran. 
n. S569) fuaiform; quadrilocular ; colourless. 

C. Montagnmi (G. lacteum, Mont. PI. OeU. CiH). p. 161, e specini. ed. 
auct., non Pee) has occurred fertile, but without perfect spores, on trunks in 
Louisiana (Halo)- Spores (of the original Cuban lichen, since found also 
by Mr. Wright) in eights, in obovato thekes; oblong- ovoid ; niurifoiin- 
multilocular ; the length twice to twice and a half osceeding the diameter ; 
scarcely a little brownish, 

Liri. — GLTPHIS, Aoh., Mont., N"yl, 

Mont. Ciypt. Guy. p. 53. Nyl. Enum. Sou, I, e, p. 13-1 ; in Prodv, PI. N. Gi-an. 

p. 107 ; Syn. Lich. Nof. Cal. p. 82. Glyphis pro. p. (csol. G. tricosa) 

Ach. Syn. p. 106 ; in Linn. Trana. 12, p. 36. Eschw. Syst. p. 19 ; Lich. 

Bras. p. 164. Fr. S. 0. V: p. 271. Graphidis ap., Ach. L. tl. p. 674. 

Trypethelii spp., Ach. in Sehrad. Journ. Bot. Sarengraphie ep., & 

Glyphis, Pee Ess. pp. 5S, 61, & Suppl. pp. 43, 47, t. 40. Maesal. Mem. 

p. 113. Asterisese sp., & Glyphis, Mey. Entwick. pp. 331, 3^. Actino- 

glyphis & Glyphis, Mont. Syll. p. 355. Mass. Esani. p. 42. Stiaeob. 

Beiti-., 1. c. p. 152. 

Apothecia rotuudata 1. oblonga, concava, nigra, in stromate albo 
conferta. Spora ex ellipsoideo oblongfe emcseformesque, e quadii- 
pluriloculares, fuscesceut-es 1. incolores. Spermatia baud visa. Thal- 
lus crustaceus, uniformis. 

The afBnities of the small group before us have been already touched 
upon. So closely is it akin to Graphis, that G. tricosa, a specios of the 
group represented by G. dandriUea, may be said to constitute one extreme 
of a continuous series of forms, the other extreme of which is a Glyphis, 
intimately associable with G. labyrinthica. The latter makes no uncertain 
approaches, on the one hand towards G. heterodUa, and, on the other, 
towards the cluster represented by G. faviMosa, and its place in the genus 
appears tolerably assured ; but Aeharius referred it here in significant 
connection with his Gropftis,— finally Glyphis tricosa; while Fee, and 
Meyer rejected both lichens to tho Medusula-gvoup. Nor did it escape 
EachweOer (Lich. Bras. pp. 93, 102, 150) whose observations on the 
systematic value of the colour of the hypotheeium, in the present tribe, 
are especially important, that the whole of Glyphis, as he knew it, might 
hereafter prove referable to Medusula, and thereby to GrapJddaeel; or 
Pries (L. E. p. 360) that this relegation might well be, so far at least as 
theory is cooceroed, to Graphis- 

The at length elongated patches (compound apothecia) of Glyphis 
lahyrinthica are narrowed sometimes (Cuba, Mr, ^Vright) into lirellajform 



ibyGoogle 



(216) 

states suggesting, and iudeed rcscmliling G. IwterocUta, Mout. {Actino- 
fflt/phis, Mont.). But remarkable as is the development of lirellje in tliis 
species — fully comparable now with simple forms of GrapJds scalpturata 
— there is little else to separate it generically from the (Ji^pMs first named, 
and its lirellffi disappear finally in rounded patches which it is easy to 
associate with those of G. labyrinthica, or oven, more distantly, with those 
of G.favulosa. 

The little cluster of remaining forms of GlypMs embraces G. dcatricosa 
and G.famlosa, Aoh., and G. conftuens, Mont., Nyl., which were some 
years emce united by the writer as G. AcMriana (Suppl. I, I c. p. 429) 
neither of the names before ^ven to the members of the new species 
appearing to have any special appropriateness to it, as a whole. In his 
Lichens of New Granada (Frodr. Fl. JV. Gran. p. 108) Dr. Nylander con- 
sents to the reduction of G.faviilosa to G. rAcatricosa, and only admits 
G. conflwefts with the remark that it ia scarcely more than a variety ; and 
the species thus slietched wants but little of being equivalent to the 
earlier one first cited. The differences between his species, indicated by 
Acharius, certainly disappear in largo collections of epeciraens ; and both 
forms pass into confluent states, iuseparabla from the others by any dis- 
tinctions derivable from the spores. A comparison indeed of Eachweiler's 
descriptions of G. dcatricosa and G.favuhsa {Licit. Sras. pp. 166, 167) 
with those given by Acharius, will sufficiently shew the difflculty of 
determining these forms ; which appears also in the feet that the Portu- 
guese lichen (Welwitsch Cr. Jjusit. n. 56) was referred to G. cicatiicosa 
byMontagno, and to G. favulosa by Nylander. — Thns onderstood, the 
species before us is aufaciently well marked, and though making evident 
approaches to the others, the group composing it has had the good fortime 
never to be disturbed in the place which Achatius assigned to it ; and 
may pass therefore for the generally accepted expression, or idea, of GbjpMs. 
It may still be observed that though the typically compound apothceia 
are remote enough in aspect from most Graphideine types, they are still 
intimately associable with forms as intimately associable with Graphis 
tricosa ; and further that simpler conditions of the fruit scaroely differ in 
external appearance but in being smaller from similarly rounded or short- 
oblong apothecia of G. scalpturata, aud other species of the stock of 
G, dendritica. 

Beside his G. actmohola and G. medusulina {Prodr. Fl. N. Gran. p. 108) 
the very difficult relations of which both to Graphis tricosa and Glyphts 
VAyrvnthica have already been touched upon, Nylander reckons, in his 
latest publications, four species of the present genus ; from which exclud- 
ing G. amfiuens, above otherwise esplained, we have left three, tolerably 
definite, and well understood forms. All are tropical, but one ( G. Achar- 
iana) has occurred on the coast of Portugal; and inhabits also our 
southern States. 

G. Achariana, Tuckerm. I. c, 1858, occurs on various trees and shrubs. 
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in the npper country of North Carolina {Bev, Dr. Curtis) in the low 
country of South Carolina (Mr. Eaveuel) throughout Alabama (Mr. Peters ; 
Mr. Beaumout) in Mississippi (Dr. Veltch) Louisiana (Hale) andBoutbern 
Texas (Mr. Eavenel). The more common condition presents the features 
of G'. dcKti-icosa, and becomes readily confluent (CcoM^jtews, Auctt.)biit 
the state with larger apothecia, and more nnmerous rounded esciples 
( G. favt^sa) also at length coDflueat, is not wanting. Spores in eights ; 
erucsEfoi-m ; 7-10-localar ; the length from three to five or more rarely sis 
; without colour. 



Fam. 4.— AETHOinEI, Koerb. 
Apothecia difformia, immarginata, stroniatoideo-subcoiiiluentia. 

LIT.— AKTHONIA, Aeh., lijl. 

Nyl. Syn. Arth. 18.^0; & in Prodr. Lioh. G-all. p. 163; Enum. G6n. 1. c. 
p. 132 ; Lich. osot. 1. o. ; Lich. Seand. p. 357 ; Lich. N. Grau. in Prodr. 
FJ. N. Gran. pp. 97, 136 ; Syn. Lieh. N. Caled. p. 60. Ai-thonia, Spilo- 
matia spp., Graphidis sp., & LecidoEe sp., Ach. L. TJ. pp. S5, 135, 178,. 
273 ; Arthonia, Coniocarpon, Spilomatis sp., & Opegraphte f., Schsr. 
Spicil. pp. 8, 219, 223, 244, 323; Enum. pp. 154, 241. Arthonia, Con- 
ioloma, & Pyrrhochroa ap., Eschw. Syat. p. 17, &c., & Lich, Braa.. 
pp. 109, 105. Arthonia pro p., Coniocarpon, & Graphidis spp., F^e 
Ess. p. 30, &o., e Nyl. Conian^nm, Conioloma, Trachylia, Uataliffl- 
sp., & OpegraphsB ff. deformafee, Fr. S. 0. V. pp. 271, 275, .Sic. ; L. E. 
pp. LXSVn, 377, 402. Graphid., Lecid., &, Ven-uc. ff. deform., Mey. 
Entwiek. p. 194. Arthonia, Graphidis f., & Patellariffi ff., Wallr. Fl. 
Crypt, Germ. l,p, 320, &c. Arthonia, Coniocarpon, Coniangium, & 
UstaliiBsp.,Mont. PI. CeIl.Cub.p.l73i &Aper9nMorph.p.lI. Artho- 
nia, Arthothelium, Coniocarpon, Trachylia, Nsevia, Coniangium, & 
Pachnolepia, Massal. Mem. p. 117, & Framm. Arthonia & Coniocarpon,. 
Leight. Bilt. Graph, pp. 51 , 58, Arthothelium, Arthonia, Coniangium, 
Pachnolepia, St Traehyha, Koerb. Parorg. p. 260. Arthonia, Conian- 
gium, & Arthothehum, Th. Fr. Gen. p. 96. Arthothelium & Arthonia,. 
Stizento. Beitr. 1. c. p. 152. 

Apothecia rotundata ohlongave, margine aceeasorio thallode nunc 
instrueta, proprio deatituta, plus minua aggregata 1. deiu in pseudo- 
stroma difforme 1. rotundatum 1, stellatum confiuentia. Sporte (m 
thecis plenimque abbreviatis pyrifonnibus) oblougo-ovoidefo (nymph- 
jeformes) 1. obIoDg[e I. rarissime fusiformea, 2-4-pIurilocuIares, 
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demum et muriformi-multiloculares, fuscescentes 1, docolores. Spev- 
matia oblonga 1. bacillaria 1, aoicularia; Bterigmatibus simplicibus. 
Thallus crustaceus, uniformia, aut hypophlteodea. 

The history of Arthonia, aa above sketcheii, sufacieatly displays tlie 
unoertaiuties whicli tiave always embairassed. tlie group. One marlied 
type, exliibiteditt^. ctnnabarrlna (Coniocarpon, DC. ConMoma, Floerk.) 
has yet found general aocept-anoe with licheniats ; and has lost none of 
its inatructiveness by its explanation {Schier. Spieil. p. 244 ; Koerb, 
Parerg. p. 264) through A. ochracea. It was Indeed with Chiodecton and 
Glypiks that Eschweller {Syst.; lAeh. Bras.) and Fries (S. 0. V.) placed 
Goniocarpon ; which both {in the works named) recognized as a compound 
type, conditioned, like GModecton, by a genuine stroma. Nor was even 
this inference, as we may well suppose, without reason. A. cinnabarrina 
and A. ochracea, taken together, are well comparable externally with 
Cliiodecton perpkxum, Nyl. (elegantly exhibited in Lindig's New Granada 
Lichens) no less in the earlier and simpler conditions (crowded at length 
into irregular patches) wherein a common margin, or sti'oma, is clearly 
disceimble, than in the confluent, now stellate and now irregular clusters, 
deprived finally of any trace of excipular conditioning by the tballua, into 
which the apotheeia of all these lichens finally collect themselves. Other 
examples of an often conspicuous thalloid mai^in are afforded by A. ckio- 
dectella, Nyl., and A. glaucescena, Nyl., as by our American specimens of 
A. impolUa ; and it is scarcely doubtful that analogy should require us to 
assign the same (theoretical) value to the thalline conditions of the 
apotheeia of ArtJimiia, as thus exhibited, that we assign to those of 
species of properly stromatous genera ; or that Chiodecton is moat closely 
akin (as compare alsoMassalongo's observation. Sic. p. 149, already cited) 
to the -4riAowia-group represented by A. dnnaharnna. 

But the lichen last named is an exceptional expression of Arthonia ; 
and, taken as a whole, the genus is rather marked by a general obsoles- 
cence of any marginal relation of thethallus, andinplaceof suebmar^n 
(or presumable stroma) by that confluence of originally or theoretically 
proper eseiplea into an undistinguishable, and here almost structureless 
mass, which we have above called ^seudo-stroma. This deformation 
appears to be analogous to, and explicable in the same way with extreme 
conditions of the Glyphidei, as of medusiillne states of Graphis. ' But 
the accompanying confusion of structure, — leaving only the tbekes and 
their contents to redeem Arthonia from an internal, obscurity as perplex- 
ing as its externa],— though greater than in GModecton is yet in the same 
direction; as if to afford yet another indication that the genus before us 

' " Sic guoque LecUlem wynrmllw informas similUmas abeunt apoHieeiis diniirt- 
nUs pluribiis eonftuenUbus." Esohw. Bras. 1. o. p. 109. And this author fnlly 
diatingnishes such BymphyoarpeoiiB iiaits, to be oompftred with thiwe of Cladonia, 
&0II1 the pcoliferoia ones so common m tropical Lecideei (Ibid. pp. 251, S57), 
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is, as a whole, to be taten for an abEormal exhibition of what was, in 
inception, a compound type. 

Eechweiler [SifSt. pp. 17, 19, fig- 28) was the first to indicate those 
peculiarities of spore -structure which have done so much to lighten the 
determination of Arthonim ; and his cited descriptions and figures of 
1824 (to be compared with the fuller account in his Lichens of Brazil) 
differ in no important respect from the latest definitions. It was long 
however before liohenists availed themselves of this invaluable clew ; and 
when the spores were at length studied, their general features of agree- 
ment in the several groups into which the natural geuus bad fallen apart, 
failed at first to incite a reunion of its members. Massalongo's writings 
represent thus, here as elsewhere, the period of greatest discrimination or 
dismemberment ; since which the tendency has been clearly the other wa.y. 
This is evident in Eoerber's successive elaborations of the group, as in its 
treatment by Dr. Th. Fries. Sfcizenberger, finally (1863) leaves only 
An'hatluM/v.m apart from Arthonia ; and even this distinction failed to 
find recognition in the Artkonta of Anzi (1860), 

The spore-type here, though more often pecuUarly modified, when it 
stands sometimes in rather difficult relations to that of Opegrc^ha, reverts 
notwithstanding to, and, thus explained, is in ih«t the same with that 
generally expressed by Tltelotrema, Heterothecitim, and Gracilis ; and its 
history is available therefore hi the explication of those genera. Several 
interesting illustrations are afforded by Arthoni(s, of which the already 
cited A. cyrtodea. Tuck. (Obs. LieJt. I. c. 6, p. 285, & in Wright Licit. Oub. 
u. 245-6)isoue, that this type has really an extent not unlike that attrib- 
uted to it in the present treatise ; and that the systematic value of the 
mmiform modification of the plurilocular spore is by no means so great 
as has often been supposed. 

Chrysothrix, Mont. {SyU. p. 332. OiUda noU-tangere, Mont, i in Ann., 
3, 2, p. 275, 1. 16, f. 2) a byssaceoua, tropical lichen, appearing to be prop- 
erly analogous to C^nogomum, is excluded here from Arthonia, Nyl. 

The contributions of Dr. Nylaoder to the illustration of Arthonia, so 
much exceed those of any other writer, that the genus, as here taken, 
may be said largely to rest on his determinations, ^Jam 72 species,* said 
this author, in 1861 {Lich. Scand. p. 257, n.) 'Mjus generis natwralis 
cognitas iidbeo ;' and so considerably has the number been augmented in 
hie recent publications, that it may be now reckoned at close on a hundred ; 
of which, as might be expected, the larger part {'longe maximus nume- 
rus') is tropical. Other estimates of European Artliomee sliew however 
that the specific limits of even these are by no means yet agreed upon ; 
and it cannot be doubted that the group, as a whole, whether we regard 
the probable number of so-caUed specific forme to be embraced in it, or 
their distribution, is still more than ordinarily uncertain. This is at any 
rate the case here, where these lichens have attracted as yet, except in a 
few districts, only casual attention. Fortunately, the writer of this con- 
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tributed, some years sine, almnot the i\Iiole ni the North American 
Arthonits known to him, to the learned monogra,phcr of the group ; and 
is now able therefore to eite his determinations, m the list subjoined, of 
by far the larger part. 

North American specie? with pale (not hlach) fruit. 
^. ciMwaftarrima (DC.) "Walli ( Comocajyow, Fr li. S.p. 379. Conio- 
loma coemteum, Esehw. Brab p 170) On vanous barks, western New 
York (Mr- Willey). South Carolina (Mr. Eavenel), Alabama (Mr. Beau- 
mont). Louisiana (Hale). Texas (Mr. Eavenel). This fine species 
varies greatly in the colours, as shewn especially, in our plants, by Mr. 
Eavenel's specimens from Texas. One set of these, differing in its brown, 
often white-prtiinose, or at least white-edged clusters, without a trace of 
the ohanwjteristical colour to which the species owes its name, is further 
marked by elongated, clavate thekes, and rather smaller spores {0,015- 
23™°' long, and 0,005-7™°- wide) but I observe sueli tbekes in European 
specimens of A. (Anndbarrina ; and they occur as well in the near akin 

but much smaller lichen nest to be set down. A. cAiMecteUa, Nyl. in 

Flora, 1869, p. 125. On Bald Cypress {Taxodittm) Loukilana (Hale). 
Tbekes from pyriform at length clavate. Spores 0,017-33™*' long, and 
0,007-8"""- wide, A plant from Texas (Mr. Eavenel) probably referable 
here, offers rather smaller spores.—— -d.iJ^rrftMto, Nyl. {A.medtis^a, 
Tuckerm. in Hit.). Tranks, ftequent in New England, and I have observed 

it in Tirginia. North Carolina (Eev, Dr. Curtis), A. rubella (F6e) 

Nyl, {Graphis, Fee). On various barks, at the South. South Carolina 
(Mr. Eavenel). Alabama (Mr. Beaumont). Louisiana (Hale). Texas 
(Mr. Wright). As respects our other species sufBciently distinguishable, 
but its relations with the older A. mribtea (Aeh.) Nyl., are perhaps less 

clear. Both are Ustulice of authors. A. conturbata, Nyl. (Prodr. Fl. 

2f. Gran. p. 98, «.), On bark, Tampieo, Mexico, Nyl. 1. o. A.platy- 

spitea, Nyl, (1. c, p. 99, n.). Oa Mangrove, Tampieo, Mexico, Nyl. 1. c. 

A. lettcastrcea, Tuekerm. ' Trunks, Texas (Mr. Wright). A.impoUta 

(Ehvh.) Borr. {Farmelia, Aeh. Metk. Fr. L. E. Arth. pruinosa, Aoh. L. U. 
Nyl.). Bark of Oaks, California (Mr. Bolander), Enumerated by Muhlen- 
berg in his list of North Americaa lichens, but is unknown in the Atlantic 

' Arihonia Imicastrma (sp. nova) thallo effitso far'moso laateo; apotheciis 
innaUs oblongis elongatisque planis r'i^o-ft(sci8 all^-prmnosis in pseudostroma 
radialo^teUatumdenntm eonfiumtUlus. SypoiTieciumfusceseens. Sports in theeis 
ptlT\fBTmilms e-S**, ovoideis, quaAHloculares, loeaUa ewti-ewis ampUoribus, mediis 
s«6«wJd divisis, incoloi'ee, Itrngit. 0,012-16™^, crassit 0,005-7™°-. The hymenial 
gelatine finally reddens -with iodiae. Distinct from A. pohjgramma, Hjl. (in 
Frodr. Ft. H. Gran. p. 99, & in Meri. Liadig n. 817) which has smallei-, darker, 
more irregular froit, and oblong-ovoid apores, with entire spore-cells. The spores 
of A. impoUfa are Bimilarly diverse, as is also the whole habit; tmless indeed in 
.tlie remarkalile form called by Hylander v. medusula (licft. Par. n. 84). 
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States, and I was unprepared therefore to recognize it in the often per- 
fectly leoanoroid, Cahfornian hchen (Leca/nora fecvmM, Tuckerm. Lich. 
Calif, p. 20) referred here by Nylander {,8yn. IMh. N. Caled. p. 60, not,). 

A. glaucescens, Nyl- in liti. Tmnlss, North and South Carolina (Mr. 

EaTenel). Also remarbable for its lecanoroid aspect. The hchen is near 
to A. velata. A northern form (New Jersey, Mr. Austin. New Bedford, 
Mass., Mr. Willey) comparable with both these species, differs yet in ita 

larger spores, measuring ™ mieromill. A. velata, Nyl. {Prodr. p. 165. 

Zw. exs. a. 48, exempli mei) i. develata, Nyl, Trunks in Hampshire, Mass. 

(Myself). New Bedford (Mr, Willey). A. einereo-ptimiosa, Soh^T. 

{Enum. p. 243, & Licit. Helv. n. 261). On Yellow Birch, in the White 

Mountains. A. cupressina, Tuckerm.,' observed only on White Cedar, 

Mass. (Mr. Willey) is readily diatingnished from the in some respects 
similar species next following, by the colours ; and differs aleoin its smaller 

spores. A. leddeella, Nyl. {A. glaucina, Tuck, in lift.). On various 

trees and shrabs, and also on dead wood, commonin New England. Ohio 
(Lea). Illinois (Mr. E. Hall). North Carolina (Eev. Dr. Curtis). Texas 
(Mr. Wright). 

North American species with Made fruit. 

1. Spores bilooular. 

A, glebosa, Tuckerm-,'' remarkable for its thallus, made up of turgid, 

glehous or irregular aquamules, which are finally nodulose or somewhat 

plicate, much as in Buellia badia, has occurred in the Yosemite valley, 

California (Mr. Bolander). A. lurida, Ach. (Coniangium vulgo/re, Fr. 

i. E. p. 378 ; lAcli. Suec. n. 1). Dead wood in the Whit-e Mountains. 
Apothecia brownish-black.— 4. iJatetototo, Nyl. {lAch. Scand. p. 262, 
& in Fellm. Lich. Arct. n. 209). Trunks iu the White Mountains (Myself). 

New Bedford (Mr. WOley). A.dispersa, Nyl. (Uch. Scand. p. ^1. 

Moug. & Nestl. Cr. n. 359). On shrubs, and trees, New Bedford, and 
Weymouth (Mr. Willey). 

^ Artlumia cupressina (sp. nova) {hallo effimo temtissimo leproso albido; apo- 
theciis miiiutia (0™™-, 2-0"'^, i lat.) TotundaUs eonvexis c paUido-fuseesccnte dein 
obseuraUs i!iriduUi-au,ffmis. EypoHieeimi paUidani. Sporw in tlieeis pyriformi- 
bu3 obUmgiHivatisve ovoi(teO'OHof%g<B, qiuidrilooulares (hculis su^wgualibus) in- 
eolores, longit. O.Oll-lS"""-, oramt. 0,003-5"n'-.— On "Wliite Cedar, Sew Bedford, 
Mass. (Mr. Willey), EeactioQ with iodine, bine. 

' Arthoma glebosa (ep.mva) tlieUlo e eguaiimUs hifflaUa IcesigaUa dam pUcaUs 
fuaeeseenUbus ; apothemis roUndaUg convexis fdrc. 0™"-, 6 lat J mox eoi^erMa 
eonfiueniOiusque vigris. Supotiieciwn fitsoo^grmt. Sporce in theeia ppiformi- 
6tts oetonm, ovoidem I. dblongo-ovoidew, hiioovlares medio constrietm, dibits fiisees- 
emtes t. ineotm-es, Umsii. 0,010-16™"', erassit. 0,005-6">™-. Upon mosses ou rocfce, 
California (H. H". Bolander). Tlie reaction of the lijrmeciaJ gelatine with iodine is 
vinons-ied. 
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2. Spores 4-pluri-!ocular. 

A. diffusa, Nyl. in Hit. Tniiike in the White Mouutaius (Oakes). 

A. lurido-alba, Nyl. m Utt. On deacl wood ia the White Mount^s 

(Oafeee). A. astroidea, Ach., Nyl- (Opegr. atrav.macularis, Ft. L. E. 

p. 367 ! Lich. Suec. n. 24). On hark, very common at the Dorth, and 
found also ia North Carolina (Rev. Dr. Curtis). Now curiously suggestive 
of Opegra^ha atra. A Texan lichen scarcely otherwise discernible offers 

e-Iocnlar spores, measuring 0,01 8-19™- long, and 0,003-5°™- wide. 

A. mediella, Nyl. {Lich. Sccmd. p. 259. A. trabitieUa, Th. Fr. Lich. Aret. 

p. 240 e Nyl.). On dead wood, Greenland (J. Vahl e Th. Fr. 1. e.) 

A. ramostUa, Nyl. {Prodr. Gall. p. 167). North Ajnerioa, Nyl. Emtm, 

G6n. auppL). A. oxytera, Nyl. (in Frodr. FL N. Gram. p. 105, «.). On 

bark, Tampieo, Mexico, Nyl. 1. e. A. atrata (F^e) Nyl. Exp. N. Oaled. 

{A. substellata, Nyl. JV. Gran. p. 106, flde ipsius). On bark, southern 

Texas (Mr. Kavenel). A. polymorpha, Aoh. (Nyl. InProdr. Fl. N. Gran. 

p. 105, & in Herh. Undig n. 2603). On Bald Cypress ; South Carolina 
(Mr. Eavenel). Not unlike specimens of A. spectabUis (the A . polpnorpha, 
■with scarcely any doubt, of Muhl. Catal ; as it ia also the Opegr. poly- 
morphaoi thepresent writer's Syn.N.Eng. p. 76) but with small, oblong- 
ovoid, quadriloeular spores. A. complanata, F^e (Nyl. N. Gran. p. 106, 

& in herb. Lindig n. 760). Trunks, South Carolina (Mr. Eavenel) and 

Alabama (Mr. Peters). A. pinguis, H. Willey msc. On the young bark 

of White Pine, and observed also on other hark, Weymouth, and New 

Bedford, Mass. (Mr. Willey). Spores fusiform, 8-locular. A. platy- 

grapMdea, Nyl. (in Prodr. Fl. N. Gran. p. 104, »,). On bark, Tampieo, 
Mexico, Nyl- 1. e. 

3. Spores muriform-multiloeular. 

A. interveniens, Nyl. (1. c. p. 104, n.). On Tllia, &g.. South Carolina 
(Mr. Eavenel). A. tmdiosa, Nyl. (1. c. p. 136). On Holly, and Wax- 
myrtle, South Carolina (Mr. Eavenel). On Eed Maple, New Bedford 
(Mr. Willey). A. macrotlieca, F^e (Suppl. p. 42, t. 40). Trunks, south- 
ern Texas (Mr. Eavenel). Spores in sixes and eights, fusceaeent or 
decolorate, ovoid- ellipsoid, 0,050-0,069™'- long, and 0,01S-0,023'""'- wide. 
Better comparable with A. mesoleuca, Nyl. (W. Gran. p. 104, n.) a Mexican 
lichen, as this is described, than with Liudig's specimen of the present 
[herb. If. Gra/n. n. 732) escept in the lai^er spores. My plant is very 

near to the species next following. A. spectaMlis, Flot. (Arthotheliwm, 

Mass. Eabenh. Lich. Eur. n. 418). On various barks, not unfrequent 
from New England to Virginia. Ohio (Lea). South Carolina (Mr. Eavenel). 
Spores fuscoscent or more often decolorate, ovoid-ellipsoid, 0,034-0 ,037°"" ■ 
long, and 0,011-0,018™' wide. 
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LV.— MTCOPORTJM, (Flot,) ITyl. 

Mycoporam, Plot, in Koerb. Grmidr. Nyl. Prodr. Gall. p. 171 ; Licli. 

Scaad. p. 291 ; & ia Prodr. Fl. N. Grau. p. 111. Th. Fr. Gea. p. 98. 

Lecidesesp., SchEer, Spicil. p. 199; Lich. Helv.ii.232; & Eimni. p. 131. 

Bliizocarpi? ep., Maesal. Eic. p. 103. AvthotheUisp., Koerb. Parerg. 

p. 261. 

Apothecia subeomposita, pseudo-stromate difformi nigro tiymenia 
(1-piura) foveuto. Sporffi (in theois abbreviatia, subpyriformibus) 
oblongo-ovoideEe 1, oblongEe, bi-quadri-looulares, 1. dein murifoi-mi- 
multOoculares, fuscesceotes I. decolores. Spermatia baud visa. 
Tliallus emstaceiis, unifonnis 1. hypopblceodes. 

The compound eJiaracter assumed finally by Artlionia has been re- 
marked under that genus. Eschweiler was first to indicate this, referring 
the group, as he limited it, together with Con-kicarpon, to his Trppethd- 
iacea, (Syst. p. 17) which included the compound types of both 0-mphi- 
dacei and Yerrucariaeei ; and when, later {Lich. Bras. I. c. p. 110) he 
plaoes Art}t(mia at the end of his GrapMdea, it is not without the sug- 
gestive remark, that 'o& verrucas discolores pro stromate hahendas nucle- 
onmi mdimenta fimente,' it should still seem to be properly asaociable 
with that section of the Tr^pethelims represented by Porothelium, Esohw. 
But interestmg as is the appropriateness of the hypothetical character 
just cited to the present Uttle ciuster of arthonioid lichens, as understood 
by Kylaoder, we may notwithstanding doubt if Eschweiler would not 
rather have referred Myccfporum pycnoearpum, Nyl. (as compare Poroth. 
artJionioMes, lAch. Bras. p. 153 ; & Syst. fig. 21 ) to his Porothelium ; as 
Plotow acutely suspected the same type hi Ms Jf. elabens. 

It is indeed impossible quite to deny the existence of something like 
mutual approaches between the compound groups of GrapliMacei and 
those of Verrucariacei ; and equivocal types, if we do not possess them 
already, might well be espected to occur. The reference of Mycoporum 
(Plot.) Nyl., to a different tribe from Mycoporum, Mey. {Porotitelium, 
Eschw. pro p., Melamotheca, Fee pro p., Nyl. TomaseUia, Massal., Koerb.) 
does not affect the remarkable congruityof these types; and states of 
Mi/coporum pymoearpum, Nyl., are none the less better comparable with 
MelcmoOieca, Nyl,, or, in aspect at least, with Verrncariaceous expressions 
lite Trypeihdmm nigrUtdum of the same author (Lindig herb. N. Gran. 
n. 2794) than with anything Graphidaceous, because the latt^ affinity is 
in fact mediated by Chwdecton. 

Prom the genus last named, and the family represented by it, the 
present little group is, as ia other respects, sufaciently distinguished by 
the want of a stroma ; and its real interest and significance appear rather 
to lie inits relations to ^rtftoma. In place of the stromatous modification 
of a tballiue exciple, wo have, in our representative of Mt/cojiorum, Nyl., 
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in which the confluence of parts is carried further than in CModecfon, a 
similarly difform, compouud apotheeium, reaultkig wholly from the cou- 
fuaion of proper exciples (pseudo-stroma ') and this differs possibly in no 
respect fi-om the warts of Arthonia, escept that while in the latter the 
hymeniam, or synhymenium, is asaumed to be simple, and undistiuguish- 
ablo into hymouia, the distinctness of these may more or less be made out 
iu species of the former. This is all ; and it may well hereafter prove 
that Esohweiler's cited observation was in fact a vaticination ; and that 
M^eqporum, as here talien, is only Arthonia finally understood. And 
with due respect to the learned monographer of the latter genus, I shall 
venture to add that A. amUgiMla, Nyl- {Lindig Herb. N. Gram. n. 827) 
appears almost as referable to the one group as the other. 

As respects the spores, Myooportim, Nyl., is well associable with that 
group of ArtJioniee which fluds its complete expression in A. spectabilis, 
Flot. {Arthotkelium, Ma^al.) and Koerher's refei-ence of M. elabms to 
this group (Parerg. p. 261) though certainly disputable from the stand- 
point of present views of ^rtftwim-etructure, as compared with Ki>)/eno- 
carpum, may yet prove an anticipation of the ultimate verdict. 

Beside M. eldbens of Flotow, Nylander has indicated three European 
species, the minuteness of which will probably long obscure their real 
distribution; and two better developed tropical ones. Of these, one of 
the latter only is known as yet as North American; but either, or all the 
others, may prove also to occur, 

M. ptfcnocarptmi, Nyl. (in Prodr. Fl. 2f. Gran. p. Ill ; & in Herb. 
Lindig, n. 891) an inhabitant of Mexico (Nyl. Enum. Gen.) as of other 
parts of tropical America, is common, on various barks in the northern 
states {determ. Nyl.) and was found in North Carolina by Scbweinitz 
{Herb. Fries). It offers very commonly the aspect of a minute (as if col- 
lapsed, or at length confluent comjKiand) Vemtcaria, but passes finally 
into variously difform, trypethelioid warts, the minute, rounded disks of 
whioii simulate ostioles. Spores in eights, in pyriform, or now oblong 
thekes ; oblong-ovoid or oblong (constricted at the middle) from quadri- 
loeular with entire cells becoming muriform-multilooular (transverse 
series of cells 8-12, longitudinal 3-3) fusceseent or decelerate ; 0,023- 
0,043'™- long, and 0,009-0,016™"' wide. The spore -character of the genus, 
based iu part upon species unknown hero, is yet, it will be seen, far from 
imperfectly represented by the differentiation of the spore of our Myco- 



' Sarcotheoitim, Sfassal. Mem., is equivalent to Stroma. Pseudosareothecitaa, 
Eoerh. Farerg. p. 394, which ' entsielit erst durch das Zuaanrntenfiiessen der elnan- 
der eng genahertett I^ueMgeMuse in Vm-la%ife dee WacHistli/wns derselben ' is on 
the other hfmdpraotioally equivalent to !Psei(do-3(rom«. The ooucludiag part of 
Dr, Zoerber's work had not reached the writer, at the time the latter term sug- 
gested itself, and was introduced, m above, into his test. 
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APTEXDIS. 

AGYBIUM, (Fi-.) Nyl. 

Nyl. Prodr. Lich. Gall. p. 143 ; Licla. Seand. p. 250. Coeui. Notice sur 
q.iielque8Crjpt.p.]9. T]i.Fr.Lich.Arct.p.S43; Gen.p.lOO. Stizeab. 
Beitr. I. c. p. 152. Aiiz, Symb. p. 20. Stictis, dein Tremellte sp., Pers. 
Obs. Myc. ; Syu. Agyrii sp., Fr. Syst. Myc. 2, p. 231. 

Apotheciarotimdata 1. oblonga, tioinogeiiea, ceracea, immarginata. 
Sporee (in thecis clavatis) ellipsoideEB, simplices, sub-iucolorea. Sper 
matia baud eognita. Thallus 'parum vel vis visiMlis.' 

AFangTis, according to Peraoon, and Pries, but referred to Licbens by 
Nylander, who associates it with Xylograplia, in bis tribe Xylographidei, 
placed next before Grapbidei. Dr. Tli, Fries has accepted this oonstrac- 
tion of tlie plant, but reduces XylograpMiM to a sub-fiimily (that is, 
family, in our arrangement) of Grapliidel. Dr. Stizenberger equally 
accepts the assumed licbenose obaracterof both types, butputs Xylographa 
in Opegrapliei, and Agyriivm, Nyl., in Arthonid. A significant approach 
to the latter view may be found in the Prodromus of Nylander, where the 
Tocik-OpegraplttB with simple spores {XMltographa, Nyl.) make one of the 
members of his Xylographidei. 

If we admit XylograpTta as a Grapbidaceons type, explained and 
primarily represented by X. opegraphella, Nyl., there seems to be no 
reason for excluding it from its natural association with the Opegrapliei. 
With regai-d however to Agyrivm, Nyl., sufficient grounds for disposing 
it with, or even near either of the other groups named, scarcely appear. 
It is associable even with Arthonia by httle moi-e than superficial habit. 
And the evidence of licbenose afOnity is confined to the {only occasional f ) 
presence of gonidia in the now, but not always, whitened patches of woody 
fibre upon which the apotheeia grow ; and the, in itself alone scarcely 
conclasive, reaction of the latter with iodine. These apotheeia are finally 
iramarginate, and axe deprived in fact, according to Mr. Coemans, of any 
true exoiple. He yet remarks ' auiov/r des jeunes apothfeces . . . w» 
mmce anneau,form& de cellules bnm&tres, vestige <Pun conceptade parttd 
effugaee,' which, if it be what I think I observe in some of the specimens 
before me (Mong. & Neatl. n. 1096. Anz. Lich. Lang. n. 466) deserves 
perhaps further consideration ; and suggests rather a biatoroid iiuit, than 
an Artboniine. 

A. rufitm (Pers.) Fr., is the only species of Agyrium, as here under- 
stood, and is a native of the middle and north of Europe. Specimens 
from dead wood at New Bedford, collected by M-i Willey, who alone, of 
American botanists, has observed the plant, agree with the European 
(Nyl. in Fellm. lAch. Arci. n. 206) and behave similarly (the hymenium 
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shewing a bias reaction) wiEh iodine. Spores ellipsoid; simple; often 
limbate or at length nebuloso; colourless; OiOll-OiOlS"'"- long, and 0,006- 
0,007°™' wide. Smaller, reddish spores also oecar; as in the European 
plant. 
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Tril). rY.-CAIJCUCEI. 

Apothecia turbinato-lentiformia (eraterifonnia) globosave, excip- 
ulo proprio 1. niido, s^epius stipitato, 1. a thallino aec«saorio recepto, 
capitulum discoidoum e sporis nudis coacervatis compactum sub- 



The distinction between Acolmm Boltm^en (Licli. Calif, p. 2?) aud 
SplueropJKmfs glohiferm may certainly appear, at first sight, to be greater 
than that between Birina and SocceUa. As the two latter are yet asso- 
ciable by their (typioally) thalline esciplea, the former obviously agree in 
the original dissolution of the disk into a naked spore-mass. It is in this 
sense that Nylander (5^«. p. 141) has associated the groups here regarded 
as constituting the Tribe before us as his ' Series Epkonioidei ' ; and the 
common character is eo extraordinary that we may well suspect a greater 
congruity of atrncture than has possibly yet been shown. 

If, to take two eminent types of the Series just named, wo compare 
sections of the apothecia of AcrosctfpMs, L^v. (Hook. & Thome. Serb. 
Ind. Or. n. 2188, 3190) and Acolium Ugillare, immersed as commonly in 
its thalline wart, we scarcely find other (essential) difference of structure 
beyond a more distinct conditioning of the proper exciplo of the former 
by the thallus ; in which respect it is almost rivalled by Califomian spe- 
cies of the latter genus. And the argument is then direct, as the close 
afflnity of Acroscyplius to ^Tiairophorus has never been disputed, to the 
proper Caliciaceons character of this last ; the question of thallus, other- 
wise than as in peculiar relations to the apothecia, not here entering into 
the discussion. But the structure of AcroscffpJtits is in feet, as may be 
inferred from the opinions of authors upon ^hmrophorus, much clearer 
than in the latter ; and notwithstanding the significant agreement in the 
spores and spermatia, it is by no means so easy to refer this to the type 
of Caliciaeei. The afflnity did not however escape Turner and Borrer 
{lAch. Brit. p. W5, 119) nor Fries; though the latter finally rejected it. 
It was indeed, in the case of the authors first named, only that larger 
afflnity, expressed also by the Spiconioidei of Nylander, which was 
intended; and thot^h other relationship was confessedly most obscure, 
no attempt was made, or has perhaps ever been made, distinctly to recon- 
cile the Spfieerophorws-bmt with that of the CaUciei. 

The interest hes in the so-called 'nucleus,' representing at once, in 
^hierophorus, both proper exciple and hymenium. This nucleus, as 
clearly described by the English authors just cited (Zich. Brit. p. H3) 
who left- very little for others to add to their observations, is found, when 
dissected, " to consist internally of a thiekish outer stratum, purplish, 
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and of a motallie lustre, thea a nan'ow white line, encompassiug a brown- 
ish leas solid core." ' The description is fram S. globiferus, but applies as 
well to S.fragiMs and 8. eompressus, and is the typical structure of the 
genus. Montague {BecJierck., sur la struct, du nucl. des Spharoph., ^c, 
in Ann. S, 15, p. 146, t, 15, f. I) has qnit« omitted to notice the ' brown 
core ' ; which might well have qualified his explanation of the shape of 
the outer layer of the 'nucleus' by "mie saillie Jt^ispltSrigm de la 
eouche medullaire ou centrale du tMUe, reprdsmtant une sorte de torus." 
For, paseing the question of origin, this globular, brown core is at least a 
part of the apothecium, and in fact the base of it ; and may therefore 
prove properly comparable, as, if I do not gi'eatly mistake, it is compar- 
able, with the hypotheoium of the Calidei. We find in Acolmm, which, 
aa here taken, includes all the highest Calicieine types, and bridgeein feet 
the at fiirst startling interval between at length athalline Calicium and 
fruticulose Acroscyphus, no little diversity in the proportions as well as 
in the differentiation of the envelopes and internal parts of the fl-uit. 
Even the proper exciple is in this way reduced, in those species in which 
the apothecium is directly coni^tioned by the thallns, and becomes (in A. 
UgiUare, A. oceUatum, Koerb., A. Califomiciim, &c.) a thin, and finally 
disappeaiing line ; while its similarly varying hypothecium is sometimes 
peculiarly incrasaated. In an apothecium of the Califomian A. Solanderi 
now before me, the hypothecium, instead of exhibiting, as commonly, a 
more or less lunate outline, is hemispherical, and, being bordered by the 
narrow line of the white layer, and conditioning similarly to SphiBroplw- 
ms the shape of the spore-mass, fairly counterfeits, if it does not also 
explain, the peculiarities of the latter.' Under the microscope, the byme- 
nium of this last is seen moreover to take its departure from the white 
layer, precisely as in -icoIiMm; and the relations of the same layer to the 
' brown core ' or hypotheciom, offer no appreciable differences. 

But, if we admit that the extraordinary apothecium of Splu^&pMrus 
is determined by its nueleiform hypothecium, and that, this being assmned 
to be explainable from the point of view of Acolivm, there is nothing left 
to exclude the foi-mer Irom Calieiac&i, it is still to be remarked that such 
abnormal reduction of the exciple is here normal; and that it is only as 
an extreme deformation of the tribal type, and because there is, from our 
standpoint, in which the fruit is primary, no other place for the genua, 
that it can be accepted as a member of the Tribe before us. 

Very much less questionable is Acroscyplms, where tho whole atrue- 

' Comparo tbo figures in Lcightoa's Bi'it. Augioearpous Lichens (1, f. 1-3) and 
TuJaene 1. c. (t. 15, f. S, 3). 

= Compare JTylajicler'e fignre of tlie Filophmtis-bmt {Syn. t. 7, f. 6). We bave 
here, fl3 in Splusropliortta, and tbe case noted in AeoUum, a certain extreme of 
aaamorptioaB. Is it enUreiy without bearing on the q^nestion of anajnoi'pliosis in 
Omj/lmlaria, coasiderod aljove, especially at p. 84 ! 
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ture of tho apothccium is really the same with that of memljcrs of the 
AcoUum-groa'p with accessory thaUiae esciple ; and nothing is left to dis- 
tinguish the type hut its frutioulose thallus. As respects this thaJlus, the 
step tiom it Is possibly longer than it might he to the distinctly lohed 
though still crustaeeous fronds of Acolmm CcUifomicum: but the eon- 
gruity of the fruit of these lichens is clear; and disposes, for lis, of the 
question of their relationship. 

But if Acolium tends, in one direction, to illustrate a modification of 
structuxe wMoh finds its highest expression in Aeroscyphtis, no less evi- 
dent, in another, is its exceedingly close relation to Calicium. This genus, 
aa constituted by Persoon, and accepted in the separate publications of 
Achaiius, as in those of Turner and Borrer, and of Schierer {S?«cj?.) included 
all the generic Calicieine types (as represented in Europe) here considered. 
Later however, in a final review of these plants, printed in the Stockholm 
transactions (1815-1817) the Swedish lichenographer distinguished a 
remarkable biatoroid group (Coniocyhe) from the other, more commonly 
lecideoid, stipitate species ; and sought also to separate those with ' ses- 
sile apothecia ' (Cypheliwm, Anh.) but the latter construction, in which 
normally sessile Galida were not a little confosed with subsessile condi- 
tions of stipitate species, fiiiled of recognition. 

Fries, who accepted Coniocyie, liad relegated C(Ai<AwM turbinatum to 
the Ftmgi {SpTimctrina, 8. 0. V.) but restored it, as an appendix to 
Calidwm, in his LicTumograplda; where the truly sessUe species were 
presented, though not wholly without admixture of foreign elements, as a 
separate section; equivalent, or nearly so, to Calieium, sect. Acolium, 
Ach. Syn. Further advancement might well be anticipated for the latter 
section, especially as represented by 0. tigilia/re; and this species was 
the type of the very confused Acolivm, F^ (Ess. p. 28, t. 3, f. 15). In 
his Flora Scamica (1835) Fries also fully recognized the disttn n f 
the sessile from the stipitate Galicia, hut appended the fonn t h s 
Trackylia; the type of which (i. E. p. 402) had been the (arth u n ) 
T. arthmioides, and the final construction of which {Summ. Veg &ra I 
p. 118, 1846) was still embarrassed. De Notaris, the next yea (ffw> 
Bot. Ital. 1847) flrat gave definite position to the group in his A ol 
adopted since by the majority of licheuists. 

Near as is Gonioeybe to Caliciimt (§ G^pheliitm) SpMnctrina is perhaps 
still nearer ; being scarcely separable indeed, — if we decline to recognize 
any absolute distinction in the originally closed exciple,— except by the 
parasitical nature and consequent, athalline character of most of these 
plants : adifi'erence which disappears in S.microcephala (8m.) (S. Anglica, 
Nyl.) and is admitted to be insufficient in Acolium stigonellum. But the 
other extreme of Galiciei becomes more distinct from the center. In 
Acolium the stipe is absolutely deficient, and this evidence of degenera- 
tion disappearing, umaistakable indications of a higher tone of structure, 
significant even of Lecanoreine analogies, supervene ; and the family, 
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reverting thus towards higher groups, eonncets itself fairly with them, 
and with the Class. 

The fanuly Sp^^rqphorei includes, according to Nylander {St/n. p. 169} 
fire species, in two genera. Oao of these genera {Acroscyphus) is com- 
mon to Mexico and the Himalaya, The other {Sphtsrophorus) is north- 
ern and austral ; two of its forms extending howoYer within the tropics. 

We possess the three northern species. S^lpAwZtt, Pr., is not without 

points of approach to ^h(srophoras, and is here, provisionaDy, prefixed 

to the latter; but its fructiflcatioa is unknown. Of the Calidei, as 

here taken, about sixty marked, or specific forms, are reckoned by recent 
authors; the whole, and including also in this the ^hcBrqpJiorci, being 
referable to the coloured spore-series. The Calidei are mainly northern ; 
but the number of forms inhabiting intertropical and austral regions (at 
present about one sixth of the whole) wiU probably hereafter be increased. 



Fam. I.— SPH^KOPHOEEI. 
Thallus verticalis, fruticulosus. 

*SIPHULA, 'Fi. 

Fr. L. E. p. 406. Nyl. Syn. p. 261 ; Llch. Scaud. p. 67. Th. Fr. Lich. 
Arct. p. 31 ; Gen. p. 113. Stizenb. Beitr. I. e. p. 175. 

Apotheoia (ignota). Spennatia 'linoaria,' Thallus fruticulosus, 
terefciusculus, parce ramosus, basi quasi radicatua, intus stuppeus. 

S. ceratites (Wahl.) Fr., upon which the genus was constituted, is an 
alpine and arefic lichen, compared by Wahlenberg, and Acharius, with 
Cladonia gracilis, v, taurica; but decisively distinguished by its solid 

thallas. It occurs hi islands of Behrlng's Strait-s (Mr. Wright). 

S. simplex (Tayl.) Nyl. {Dttfimrea, Tayl, New Lich. 1. o. p. 185} from the 
west coast of North America (Meuries) iB scarcely to be distingaished, by 
the description, from S. ceratites ; and is admitted by Nylander (Syn.) to 
be 'perhaps only a more simple variety' of the latter. The place of the 
genus, which Nylander has increased by the addition of five other, more 
or less related, but likewise sterile lichens, is uncertain ; but 8. Fickeringii, 
Tuck, in Bot. WHkes exp. p. 134, t. 4, from the Sandwich islands, appeared, 
in a single specimen not now within reach but sufficiently exhibited in the 
cited figure, to ofi'er something not at all unlike the thaHine conceptaoles 
of ^lu^ophorus. And though no trace of a proper exciple, or its 
equivalent, which should illuminate further the curious conformation of 
the thallus referred to, was detected in this specimen, there is no doubt 
that iS. ceratites is comparable, as well anatomically a^ in respect to habit, 
with the genus next following. 
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LTI.— SPH^ltOPHOEUS, Pers. 

Pers. ia Ust. Ana. d. Bot. Ach. L.TJ.p.116; Syii.p.286. Turn. &B01T. 

Lich. Brit. p. 105. Fr. in Vet. Ak. Handl. 1821 ; S. 0. V. p. 358 ; L. 

E. pp. 404. Soheer. Spioil.p.7, 242; Enum. p. 176. Esohw. Sjst. p. 23 ; 

lAah. Bras. p. 60. FSe Eas. p. 80. Mey. Entmck. pp. 86, 324. Mont. 

Bocherehesin Ann, .Mars, 1841; Aperpu Morpt, inDict. UniT. d'Hist. 

Nat. 1846. Tuck. 8yn. N. Eng. p. 81. Leiglit. Brit. Ang. Licli. p. 5, 

t. l,f. 1-3. Tul. Mem. sur lea Lich. pp. 77, 185, 1. 15, f. 1-9. Norm. 

Con. p. 27. Mass. Mem. p. 71. Koerb. Syet. p. 51. Nyl. Syn. p. 169, 

t. 5, f. 45-47 ; Lioh. Seand. p. 46. Schwend. TJnterauch. in Naeg. Beitr. 

2, p. 163, t. 5, f. 14-16, t. 6, f. 1. Th. Pr. Lich. Arct. p. 243 ; Uen. p. 100 ; 

Lich. Spitzb. p. 47. Mudd Man. Brit. Lieh. p. S63. Stizenh. Beitr. 

1. 0. p. 151. 

Apothecia globosa, escipulo proprio (hypothecio) mere infero 
thallino ex apioibua ramorum intumescentibua formato incluso. 
Sporffl e thecis cylindraceis mos ejectte, spheiicEe, aimplicea, violaceo- 
nigiicantes, Spermatia ellipsoideES oblongave; aterigmatlbus sim- 
plieibus. Thallus fruticulosua, erectua, intua stuppeua. 

SpJi^^opJiorus and Calicium are, at any rate, brought close together 
by the remarkable deformation of the disk ; and it is further significant 
that these lichens accord also in their theltes, and spores, and are not dis- 
cordant in their spermatia. No other place then, in the system, haying 
been satisfactorily indicated for Sphtsropkoms, there is beforehand ground 
for presuming tliat the straoture of its fruit shall prove to be reconcilable 
with the same structure in the Ootids. The point lias been considered in 
a preceding page ; and I have not hesitated to embody above the results 
of my observations in the generical character. 

This -well-charactBrized type is found in aU cold, northern and austral 
climates; but especially in the austral, where (Nyl., 1. c.) every form is 
represented. S. cowpressus becomes also tropical ; and occurs on the 
wooded hills of Cuba (Mr. Wright). In the United States, one of the 
species but httle transeenda alpine districts ; the other has a rather wider 
distribution. 

:S. compressus, Ach. Hocks, and on the earth. Canada, Herh. Hook. 
AretiG America, Hook. Flattened condition of the other species are not 

to be confounded with this. 8. gloUferus (L.) DC. On the earth in 

alpine districts, and descending. Arctic America, Serb. Hook. Wbite 
Mountains. DennysYUle, Madne (infertile) SusseU. North "West coast, 

Herh.HooJt. Coast of Cahfomia (Mr. B dander). 8./ra0,is{L.)'PerB. 

Alpine rocks. Arctic America, Hook. "White Mountains. 

LTII.— ACEOSCTPHUS, Lov., Mout. 
L.57eiM in Ann. 3, 5, p. 263. Moat, in Diet. "Univ. d'Hlst. Nat. art. Sphee- 
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roph.; A:inAiin.3,ll,p.S43. Tul.Mem.earlesLicb.pp. 81,186,t.l5, 
f. 10, 12. Nyl. Syn. p. 173. 

Apotliecia crateriformia, escipulo proprio nigro thallino elavato, 
es apieibus ramorum intumesceafcibus formato, reoepto. Sporse e 
thecis oylindraceia mos ejectte, obtuaissime ellipsoicleEe medio con- 
8tric6s6, biloculares, fuscse. Spermatia oblonga; sterigmatibus artic- 
ulatas, ThaHus frutioulosua, erecfcus, solidus, medulla primitus flaves- 
cente, dein chondroideo-cartilaginea. 

Tlie final evolution of the medullary layer, which I have not found 
noticed by authors, sufficiently distiaguishea the thaUua of this type from 
that of the preceding. The apothecia, ifc has been above remarked, agree 
in all essential pointa of structure with those of AcoUum; of which 
Aeroscyphus may be taken for a frutieulose eshibition. In this view it is 
interesting as clearly lessening the perhaps too sharp contrast between 
SpJimropfiorits and the Galiciei. 

The ohlong spermatia of the present genua (Tul. I- c. 1 15, f. 13) differ, 
like the spores, but little from those of Acoliitm t^mpanellitm (Nyl. I. c. 
t. S, f. 32) but the jointed sterigmas (arthrosterigmata, Nyl.) afford a 
marked distinction in this tribe. 

Origiaally collected (growing upon the earth, and dead wood) by Hum- 
boldt and Bonpland, at Perote,in the State of Vera Cruz, Mexico (Till, (. c, 
Nyl.) this Hchen has smce been found, upon trunks, in Peru (Mont. I. c.) 
and in the Himalaya mountains by Hooker, It is not improbable that 
it may occur within the southern boundary of the Uuitod States, 

Utoluma, Norm. {Bot. Zeit. 1863, p. 225) a corticoliue lichen of the 
Norwegian alpa, is the latest addition to fraticulose Gcdidacei, and is 
regarded by Nylaader (in I^odr. Fl. N. Gran. p. 144, n.) as the type of a 
distinct femily, to be placed next after the Sphsrc^Juyrei ; and inclining, 
on the oue hand, towards these and the Galiciei, and, on the other, towards 
IHhphorm and Gladonia papiUaria. The last compariscm is indeed 
directly suggested t»y the podetiiform, fiatuloos thallus of the new hchen ; 
but its traii, however differently conditioned, refers the plant to the near 
neighbourhood of Acroscyphus, with which it appears also to well agree in 
its spermogones and their contents, as first described by Nylander. As 
seen In section (or, at least, so far as seen by me) the apothecium of 
Tholurna offers a hypothecium differing from ISiat of Acroscyphus in 
being much less crescent-shaped, or even straight ; as if it were a black 
band, relieved, on the one hand, by the white base of the thaOine recep- 
tacle, and, on the other, by the equally straight, white, ulterior layer of 
the esciple. But there is nothing in this, apart from the thallus, which 
is not observable in species, as well of Galicium, as of AcoUum ; and the 
thallus, if, in spite of obvious analogues, in other tribes, beside the cited 
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one from Cladonia, we are to regard it as excluding the now type from the 
Sphterophorei, is perhaps no more distinguishable from the thallus of 
Sphmroplhorus, than is already that of Acrosct/phus. The plant should 
toe sought for, on the branches of firs, in arctic Amerioa ; and may not 
impo^ibly prove also to occur in alpine districts further southward, I 
owe my excellent Norwegian Bpocimon to my friend Mr. C. F. Austin, who 
receifed it from a correspondent at Christiana. 



Fam. 2. — CALICIEI. 
Thallus orustaceus, aut effiguratus, aiit iiniformis. 

7-TIII.— ACOLIUM, (Fee) De Sot. 

Dc Not. in Giorn. Bot. Ital. {1847) cit. Mass. Mass. Mem. p. 149 {cxol. 
A. saxatili). Koerb. Syst. p. 302 ; Parerg. p. 283. Am. Lich. Prank. 
Jur. in Flora, 1860, p. 80. Anz. Cat. Sondr. p. 98. Mudd Brit. Lich. 
p. 253. Stizenb. Beitr. 1. c. p. 158. Tnckerm. Lich. Calif, p. 27 ; Lich. 
HawM. in Proceed. Amcr. Acad. 7, p. 233. Calicii spp., Ach. L. TJ. 
pp. 39, 232, t. a, f. 1. ; Syn. p. 55. Turn. & Borr, Lich. Brit. p. 132. 
Fr. S. 0. V. p, 276 ; L. E. p. 400. Schser. Spicil, p. 226 ; Enum. p. 163. 
Mont. Aper^u Morph. p. 11 ; M. & V. d. Bosch Lich. Jav. p. 55. Cyphe- 
lium pro min. p., Ach. in Act. Holm. I8I5, p. 261. Th. Fr. inTet. Ale. 
Porhandl. 1856, p. 128 ; Lich. Aret. p. 244 ; Gen. p. 101, Aeolium pr. 
miu. p., Fee Ess. p. 28, t. 3, f. 15 ; Suppl. p. 145. Trachylise spp., Fr. 
Fl. Scan. p. 282 ; Summ. Teg. Scand. p. 118. Tuokerm. Syn. N. Eng. 
p. 77 ; Obs. Lich. 1. e. 5, p. 390 ; 6, p. 263. Norm. Con. p. 26. Nyl. 
Monogr. Calic.p. 28 ; Prodr. p. 27. Trachylia, Pyrgillus, & Tylophoron, 
Nyl.8yn.p.l64,t.5,f.29-36i inProdr.Fl. N. Gran.p.6; Syn.Lich.N. 
Caled. p. 8. 

Structnrara exposuit Tulasno M6m. sur les Lich. p. 80. 

Apothecia craterifonnia, rarius urceoliforaiia, sessilia, excipulo 
proprio uigro 1. nndo i. a thallino accessorio marginato. Sporee e 
thecis cylindraceis mox ^jeetje, spherioas ellipsoidejeve, 1. simplices 1. 
bi-quadriloculares, 1. dein muriformi-pluriioculaues, fusceacentes. 
Spermatia ellipaoidea oblongavo, rarius bacillaria 1. adoularia ; ster- 
igmatibuasimpliciuseuUs. Thallus cruataceua, uniformia 1. subsquam- 
ulosus 1. rarissime effiguratua 1. in parasiticis nullus. 

The general view here taton of the position and significance of this 
genus has been already intimated. It furnishes the highest types of 
Calicieine structure ; and rises into forms with which even Acroscffpkus, 
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of t!ie immediately preceding famOy, is comparable, in everything but tlie 
fniticulose thailus. Tlie followiag brief esposition of the peculiar rela- 
tions of tbe apothecia to the thailus in a very important part of the group 
before us will illustrate this ; and explain as weU why I am unable to fol- 
low an eminent hchenographer ^to whose vast knowledge of Lichens this 
work has been much indebted — in his estimate of these relations in a 
tropical type. As viewed by Nylander (in Prodr. FL N. Gran. p. 6} the 
way in which the apothecia of his Tglophoron (Lindig Serb. N. Gran. n. 
2633, 2653, & Coll. 2, n. 1, 39) are conditioned by the thailus, not only 
excludes it ftotn the present genus, but constitutes it the type of a new 
tribe of his Ser. Epiconioidei, equivalent at once to Gcdlclei, and to Splus- 
rophorei; between which groups he considers it to belong. It is possible 
Indeed, as those tropical lichens (Tyloplioron protrudens, and a closely 
related 2'. moderatum, Nyl. I. e.) offer no internal, structural differences 
of account from Acolium, as represented by A. tympaneUum, &c., that 
such value would not have been attached to their lecanoroid features, 
however striking, had the remarkable Califomian species been then known 
to science, In view of these however, it is perhaps not venturesome to 
say that the distinction of Tyloplioron is questionable also from the point 
of view of A. tipiUare- From this centre of the group a series of forms 
departs, in one direction, towards Ccdidum; and this series being the 
only one heretofore (if we except the new Acolium ocellattim, Koerb. 
Farerg.) represented in Europe, the lecanoroid features of the principal, 
central species havo been commonly subordinated. There is notwith- 
standing no doubt that in perhaps the finest conditions of A. tigillare, the 
apothecia. occupy regular, more or less hemispherical or conoidal, thalline 
warts (compare Laurer in Sturm D, Fl, 2, t. 32) and the question ansos, 
if, in the absence of any series of forms explaining and extendmg this 
peculiar feature of the cited species, lichenographers had reason foi ^uboi - 
dinating the difference, they have not now much more for insisting upon 
it, and givmg it even place in the generioal character, in the piesenee of 
such series. Irrespective of the discoid spore-mass, the apothecia of 
A. oceUatum (Plot.) Koerb., as of A. Califomicum and A. Bolanderi, are 
suggestive even of some Thelotrema ; but these pronounced lecanoroid 
features, which unavoidably condition the descriptions of the lichens 
named, are yet plainly analogous to, and only more marked exhibitions of 
those of A. tiffiUare. Nor does there appear to be ground for a different 
explanation of I^top/i<wo«, Nyl- ; nor in fact for supposing generally, that, 
other structural conditions being equal, the more constant presence of an 
accessory thalline envelope is any less siguiflcant or charaoteristical, in the 
group now before us, than its more constant absence : both modifications 
of structure being already and undeniably represented. It is scarcely 
necessary to add that the former, or lecanoroid exhibition of Acolium, is, 
for us, especially significant of the gi'oup, and its rank ; and that the 
latter represents rather its deterioration. And these views are not 
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obseorely sustained by analogous discrepfiacies in other tribes ; as, for si 
single example, the Graphidacei. The Instmctlreness of ^1. ((gfiWareisnot 
however confined to the explanatioo possibly affoi'ded by it of the lecano- 
roid wing of Acolium ; nor are we wholly without evidence of a tendency 
in the same direction, iu the other wing. In New England specimens of 
the lichen jast named, now before me, the thickness of the thallus being 
much reduced, the (full-sized) a-pothecia are largely denuded ; and these, 
not expanding, as normally, into a patelleeform shape, present rather a 
persistently conical one (observible also in yoang A. tympaneUum) as if 
in anticipation of A Ta\ antcum (M. & V. d. Bosch) Stizenb. {Trachylia, 
Nyl., Tuck. Fyrffill ts Nyl Syn ) while in others of the latter, commonly 
quite nalied species the largei pirt of the mature cone is covered, at 
times, and even conspicuously by the thallus. 

The more or less cntentorm apotheeium of CaKcium is anticipated in 
those species of Acol um (as A tympaneUum, &c.) which most nearly 
approach the genu^i first nimed But in A. tigiMare the proper esciplo 
(well exhibited in Laur Lich n Sturm B. Fl. t. ?S,) is rather ura-ehaped, 
and will possibly once more explain the extraordinary um of A. Javani- 
cum ; the external difference of this last not being corroborated by any 
suflcient internal. In the remaining species, or at least the American 
ones, the proper exciple may also be described as ci'ateriform. Prom 
tins, A. Uucampyx { Tracliylia, Tuck. Obs. Lich. I c. 5, p. 390 ; and in Wright 
lAcb. CwA-n. 21) is yet tobe excepted, the apothecia of this curions lichen, 
though in fact not ill-comparable with certain states of A. Javanii^m,, 
passing yet into oblong, now aggregated, and compound conditions, dis- 
tantly suggestive even of Graphidacei; and, in particular, of Ghiodecton. 

In some observations by the present writer on the genus before us 
( Obs. lAch. I. c. 6, p. 264) prominence was given to the pale apothecia! layer, 
which originating on the one hand in a modification of the proper exciple, 
passes on the other into the thalaaaium. It was remarked that this layer 
exhibits itself externally, being traceable into the powdery inner margin 
of A. tym^neUum, and A. leucampyx; and that it might deserve to be 
considered by iteelf. Further examination has tended to confirm this view, 
and even to suggest a stronger expression of it; that we have, namely, 
here, something analogous to the more or less distinct veU of Theloirema. 
It is perhaps not clear how much this t-erm, taken as it is to include as 
well the ' interior exciple ' of the last-named genus, should properly cover ; 
but there is no doubt that authors have applied it to what appears eont- 
monly, and may be described, as a kind of bloom, and — in this exteut — 
it is equaUy appiicable in the Oaliciaeei; assuming the character even of 
an accessory margin in several species, of Galieium as of Acolium, and 
being further the remains, in these, of what has been a continuous exter- 
nal covering. And states may well occur in which greater compactness 
shall give this covering a fair title to be called membranaceous ; if indeed 
the two forms of Tylophoron, Nyl., do not sometimes furnish such indica- 
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tious The two noble Califoruian species already cited, though neither is 
remaikable for any peculiar consolidation of the powdeiy vesture coii- 
cealtDg at flrat the disk of the young apotheeium, furnish yet some inter- 
esting teatures, the examination of which is favoured by the largo size of 
the IVuit In both of these, as seen in section, while the thick, browuisli- 
blaek hypotbocium of the proper exciple disappears, or at least loses its 
colour more or leas completely above, enough is at times visible to 
exliibit, by contrast, the equally ascendant, interior, pale layer, which is 
in fact the only one (obscurely) reaching, or at least conditioning the 
thalline edge of the apotheeium. We have here then, distinguishable by 
colour, if in no other way, something like a double envelope ; and the 
structure is identical with what has elsewhere been noticed (Obs. lAch. 
1. c.) in other types. The white layer in the mature, turbinate fruit of 
A. tympandlum is, seen in section, not far from straight, as in many 
Calicia, or only a httle lunate ; but in the young conical state, which 
strikingly resembles A. Javanicunt, it offers a distinctly ellipsoid outline, 
as in the latter, and resembles a delicate sack, enveloping the spore-mass. 
Very little has occurred to me in authors, upon the point just con- 
sidered. Turner and Borrer (Lich. Brit. p. 122) describe the apotheeium 
of Calicium as "in its earliest state closed with a very thin membrane 
(most conspicuous in G. tympaneV/itm)" and cite also a passage of Aoha- 
rius (L. V. p. 10) in which such a "membrane, so extremely thin that it 
readily dissolves," is attributed as well to "certain ArihonitE- and Calida," 
as to Solorina, Peltigera, and Nephroma. This last observation was 
v^ue ! but the hinted structure in Calicium was recognized by Fries, 
who gave it at flrat {S. 0. V. p. 276) genericai value ; but passed it over, 
flnally, in his LichenograpMa. Montague, however (Aper^u Morph. de la 
Fam. des lAah. in Bict. Univ. d'Hist. Nat, 1846) not only retained but 
extended it to the whole tribe, the apotheeium of which is, according to 
him, ' 'd'abord recouvert Wime memWanwle (velum) puis pulverulent ; " and 
is the latest authority in the matter with which I am acquainted. 

The variatiooa in proportion, and shape (as seen in section) of the 
black aud white exoipular layers in different Calicieine types, have been 
already touched upon, and the attempt made to shew that even the exti-aor- 
dinary divergence (from our point of view) of Sphceropkorus, is counter- 
feited at least, by Acolium. But the normally nuoleiform hypothecium of 
Spkcerophonts, by which the saccate outline of the white layer, as seen in 
Acolium Javanicum, is reversed, precludes at once any proper excipular 
features; and the veil is deficient. In A, leucampyx, on the other hand, 
so predominant does the white margin become, as wholly to overlay at 
length, and conceal the black one. Calicium also furnishes some inter- 
esting illustrations of this kind of diversity. In many species, the blackish 
hypothecium (at least in mature apothecia) almost excludes the white 
layer , which is observable (in section) only as a narrow, not far from straight 
line above. But in G. turlnnatum the white layer, as seen in aection. 
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s much in excess ; and the same is true of C. Iriste, Koerb. (Hamp. 
in herb. Th. Pr.) and C. Bavenelii; and possibly also in other species, 
especially of an inferior lichenose grade. 

In the spores, AciMum exhibits the whole differentiation of the brown 
type. Dr. Th. Fries, in his observations on the insufttcient distinction of 
Mhieocarpon, Masaal., from Buellia (Lick. Arct. p. 226) has well drawn 
attention to the significant fact that the spore-forms of both these groups 
occur Id Acoliitm ; and indeed in otherwise most closely related species. 
A. Bokmderi has first added simple and spherical spores to the history of 
the genus. But this species beloi^ none the leas to the same section, or 
natural cluster, which shall include A. Oalifomicum. The remarkable 
modification of the coloured type extiibited in A. leucampgx has been 
considered in the description of that lichen {Obs. Ltch. I. c. 5, p. 390). 

Twenty species, or marked forms of AcoUum, as above taken, are 
reckoned by authors; of which fourteen are northern, and the rest 
tropical. Only three of the tea European forms have as yet occurred 
here; but wo possess four peculiar to the oonntry, and one tropical 
species. The important group represented by A. tympanellum, and in- 
cluding as well the related sasicoline forms described by Nylander, as the 
parasitical A. stigoneUum, is, quite remarkably, deficient east of the 
Eocky Mountains ; although the species first named is said to agree gen- 
erally, in its geographical distribution, with A. HgiUare, and to be found, 
in the mountainous regions of Europe, in the same pla-ces (Nyl. ^/n.). 
Muhlenberg reckons indeed (Catal.pl. Amer. Sept.) A. sUgoneUum, but I 
have seen nothing nearer to this species than an externally not dissimilar, 
parasitical BueUia {B. inquUina, Lioh. Calif., append.) inhabiting Pertu- 
sai'iie, in the southern states. 

A. Bolanden, Tuckerm. (Lich, Calif, p. 27) from sandstone rocks 
exposed to the sea-fog, Oakland hills, California (Mr. Bolauder) is remark- 
able as wellfor its spherical, simple spores (0,008-16'™- diam.) as for its 
conspicuous, accessory thalline exciple (measuring, in the best condi- 
tions, 1""°^ _2">"i' 5, in width, but also occurring, in reduced states of the 
lichen, considerably smaller) in which last feature it agrees with the next 
two following species,——^. Californicum, Tiickerm. (Trachylia, Obs. 
Lich. 1. e. 6, p. 263) from the same rocks with the last (Mr. Bolander) is 
distinguished by its lobulate thallus. Apotheoia S-S"""- mde. Spores 
hiloGular, 0,019-25""°- long, and 0,010-18""- -wide. The general agree- 
ment, in all the most important structural details, of these two lichens, 
taken in connection with the diflference in their spores, fumi^es evidently 
a new argument gainst the generical separation of the round-apored 

Calida {Cyphelium, Koerb. Anzi. Ghtsnotheca, Th. Fr.). A. Caro- 

Unianum, Tuckerm.,' a recent discovery in the low country of South 

^ Aooliitm CaroUnianmri (sp. nova) thaUo tartareo rsqtiabili I. dein mguloso 
rimoao e glaueesoente paUide luteseente ; apotkeeiisinwiriiois thaUmis mastoideis 
(1-2°"°- lal.) innaUs, disco pla)io~coiivexo nigra, margine iiullo, Spora; oetona; 
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Carolina, resembles not a little, in its apothecia, A. BolmideH ; and adds 
another member to this interesting eeotiou of AcoUum. The AmericEm 
plant is closely related to A. oceUatum (Flot.) Koerb. (Ana. Lich. Lang. 
n. 211) si8 is that to A. tympaneUum ; but surely no Uchenist would ven- 
ture to dispute the distinctness of the first-najned from the last. A. tym- 

poweWawiis here confined to the Pacific coast. A. tympanellum (Ach.) 

De Not. On dead wood, Tosemite vaJley, California (H. Mann). One of 
a few lichens of the eastern hemisphere which are unknown in North 

America except at the exti'eme west. A. chloroci>fiiiim, Tuckerm. 

(Lich. Calif, p. 28). On living Quercus agrifoKa; coast of California 
(Mr. Bolander). Apothecia small, measuring 0"""-, S-C"™-, 6, iu diameter. 
Spores bilocular, 0,007-13"""- long, and 0,005^"™- wide. There is some 
evidence of an imperfect, bine reaction of the hymenial gelatine with 

iodine. A. viridulum (Schfer.) De Not. On Red Pine, Vermont (Mr. 

Kaasell). On Hemlock Spriice, New Hampshire (Mr. Willey). A. tigil- 

lare (Ach.) De Not. On dead wood, common in New England, Arctic 
America (Richardson). New York (Halsey). New Jersey (Mr. Austin). 

Eliuois (Mr. Hall). A. Javanicum (Mont & V. d. B.) Stizoub. On 

logs of Bald Cypress (Taxodium) Louisiana (Hale). 

LIX. — CALIOIDM, Pors., Acli., Fr. 

CaJicium, Fr. PI. Scan. p. 283 ; Summ. Veg. Scand. p. 118. Norm. Con. 
p. 36. Calicii spp., Pera. in Ust. Ann. Bot. Ach. L. U. p. 39, t, 3, f. 3 ; 
Syn. p. 55. Turn. & Borr. Lich. Brit. p. 119, Sch^r. Spicil. p. 224. 
Pr. L. E. p. 834. Calicinm & Cyphelii spp. pi., Ach, in Act. Holm. 1, c. 
Calicium, Cyphelium, & Sphinctrina, De Not. in Giora. Bot. It., cit. 
Massal. Masaal. Mem. p. 151. Stenocybe, &c., Nyl. in Bot. Notis., 
1854, cit. ipso. Calieium, Cyphelium, Stenocybe, & Sphinctriua, Koerb, 
Syst. p. 304 ; Parerg, p. 287. Calieium & Sphinctrhia, Nyl. Mon. Cal. 
p. 5; Syn. p. 142, t. 5, f. 1-23 ; Lich, Scand. p. 37; Syn. Lich. N. Caled. 
p. 7 ; Addend. Nov. ad Lich. Eur. in Flora Eatisb. Calieium, Chano- 
theea, & Sphinctrina, Th. Pr, Gen. p. 102. Calieium, Chffinothecse sect., 
& Sphinctrina, Stiaenb. Beltr. 1. c. p. 157. 

Structurani exposuit Tulasne, M^m. sur les Lich. pp. 77, 185, 1. 15, 
f. 13-17, 20. 

ellipsoidea!, Mloculares, fascm, longit. 0,012-18™"'-, erassit. 0,007-9"""- On old 
logs of Cedar, Blnffton, Sontb Carolina (Dr. J. H, Mellichamp). There ia no trace 
of a margin externally, and the brownish-black walls of the proper eseiple often 
do not extend upward beyond the white layer. This -white layer — for the most 
part more or leas straight, or a little concave— is now and then indeed (as seen in 
section) distinctly convex, preeluiling any regular extension of the esoiple upwards, 
and giving to the thick hypotheeium (as also noticed above in a similar deforma- 
tion of A. Solanderi) sometliing of the pecnliar outline of that of Sphiero-phonts. 
In this new AcoUum soma slight bliio reaction of the hymenial gelatine with 
iodine is suffiuiently evident. 
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Apothecia turbiQato-lentiformia, stipitata, escipulo proprio fusco- 
nigro 1. afcto marginata. Sporte e thecis cylindraceis mos ejectfe, 
sphericffi ellipsoidea oblongaeve, simplices 1. bi- rarissime quadrilocu- 
lares, fuscescentes. Spermatia ellipsoidea oblongaTe, rarma acicu- 
laria; sterigmatibus sub aimplicibus. Thallus crustaeeua, uniformis 
rarius subsqaamulosus, obsoletusve, 1. in parasiticis nuUas. 

Itt restoring his SpMnctrina turUnata {S. 0. V. p. 120) to Lichens, 
Fries replaced it iu Caliclum ; and later authors have scarcely succoedod 
in indicating distinguishing characters for their SpMnctrina (the ' origi- 
nally closed exciple' being, as we take it, equally predicable of Caiidum) 
beyond the much elongated and bowed apermatia. To judge of this differ- 
ence in the only way we can — by analogy ^it seems certauily insufficient ; 
while the remaining assumption that these lichens are separable from 
Caiidum as exclusively parasitical is embarrassed by C, microcephalvm 
(SpMnctrina Anglica, Nyl- ) ' so exactly similar to C. sessile^ { C. turUnatum, 
Pers. ) ' that we should cert^ainly regard the two plants as the same, did not 
the thallus in C. microcephalum appear really t-o belong to the pilidia' 
(Turn. & Borr. ii'cft. Brit. p. 131) a remark equally applicable to the 
American plant. 

But whether or not we aubsnme SpMnctrina, De Not., under Caiidum, 
the spore-history of the former group, as eshtbited by Nylander (Si/n. 
p. 143, t. 5) may well serve to explain that of the latter, as here taken ; 
the species brought together in Sphmctrina at the plaee cited offering, at 
once, spherical, ellipsoid, and finally oblong and bilocular spores. As 
Acolium must be allowed to include a species {A. Boland&ri) with spheri- 
cal spor^, and ellipsoid ones are not wholly wanting in species of Cyphel- 
ium, De Not. (as in G. chrysocepMlum and 0. melanopiueum) no siiffleient 
reason appears for the generical distinction of the group last named ; and 
however significant its relations to Coniocybe ( Ckcsnotheca, sect. 1 , Stizenb. 
1. c.) it is even nearer to Caiidum. 

Lichens of the present family are diatinguishable by the typical 
deformation of the disk from elevated, or stipitate conditions (as Biatora 
chlorosticta, Tack.; Heterotliecium pesiaoideum (Ach.) Flot., Leddea 
flavovirescens (Dicks.) Borr., Selocarpon, Th. Fr ) of the Lecideei. But 
the evolution of the stipe is sometimes imperfect m genuine Calicia, and 
such subsesaUo states are to be discriminated from the always sessile 
apothecium of AcoUum. 

About forty species, or distinct forms of Gahnum are reckoned by 
authors, of which sis or seven are only known from tropical or subtropical 
regions, where one or two European ones have also been detected ; the 
rest are northern. Not half of the European Oaf(c»a have yet been recog- 
nized here; but we possess several peculiar to the country. 
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Sect. 1. — CrPHELitJM, Do Not. 

C. trichiale, Acb. Oe Hemlock trunks, and on ilocaying wood. ; Moun- 
tains of New England. Also on the coaat (Mr. EussoU, Mr. Willey). C 
mekmoplKBum, Ach., has not yet occurred here ; the lichen rather doubt- 
fully referred to aji eerustaceous state of it in Syn. Lich. N. Eng., being. 

elsewhere referable by the spores. C bnmneolum, Ach. On decaying 

wood, in the monntains, with the last. 0. pliaocepltalum (Turn.) Turn. 

& Borr. Decaying wood, with the last. Sent also from Canada (Mr. 

Drummond) and New Bedford (Mr. Willey). C. chrysoceplialum (Turn.) 

Ach. Hemlock trunks in the mountains of Now England. Pound a!ao, 
on trunks, New Bedford (Mr. Willey). On I'inus, California (Mr. Bolan- 
dor). 

Sect. 2. — Calicium, De Not. 

C. lenticulare (Hoffm.) Ach. (Tuck. Lich. exs. n. 145. G. quercinum, 
Pers., Nyl.). Decaying wood in t±te mountains of New England; and 
occurring also in the v. stibctnereutii, Nyl. (C. viride, Syn, N. Eng., non 

AucU.). C. curtum, Turn. & Borr. Old wooden fences, Manchester, 

Mass. (Oakes) and elsewhere on the coast. White Mountains. C. sub- 
tile, Fr. {Licit. Suec. n. 14). On dead wood. Arctic America (Hook.). 
Common in the mountains of New England; where it also occurs on the 
trunks of Hemlock and other trees, with a distinct, white thallus. Such 
a form is C. parietinum v. aU>oniff)"unt, Nyl. S^n., from Oak trunks, Had- 
ley, Mass. (Myself). New York, on dead wood, (Mr. Peck), New Jersey, 
on the same (Mr. Austin). Illinois, on the same (Mr. Hall). Alabama, 
on the same (Mr. Beaumont). Texas, on the same (Mr. Eavenel). Cali- 
fornia, on the same (Dr. J. G. Cooper) and on Fmus muricata (Mr. Bolan- 
dor). The small spores (averagmg 0,005-8'™- in length, and 0,0025- 
0,0045"™- in width) of my plants are, so far as observed, always simple ; 
and they should therefore bo referable to C. parietinum, Nyl. Syn. But 
this differs in nothing beside the unilocular spores from C. pusillum, Nyl. 
Byn.; and both conditions were brought together in the same author's 
earlier C. subtile (Nyl. Prodr. GaU.). G.fliscipes, Tuckerm.,^ distin- 
guished by its pale stipes and larger spores from the species just reckoned, 
as by the spores from G. pallescens, Nyl. Scamd., has no doubt a much 
wider extension than that given below.— —C. traehelinum, Ach. On 

' Ca^Mumfitsinpes (ap, nova) thallo obsoleto ; apofhe^is turbinato-kntiformi- 
6iM avi)tus albidis, disco eonvexo nigro, sUpite firmo fasco. Spores in ibecis cijlin- 
draceis oelonis, eUipsoidece I. oilong<}-eUipsoidetE, semper siinpUees, fttsaesoenies, 

iongit. 0,009-16°"^, crassif. 0,004-7"™-. On dead wood (Oak raOs) New Jersey 

(Mr. Austiul. Canada (Mr. Drummond). Larger and stouterthan C. subtile, with 
larger Epotes. Apottiecia exactly turhinate-leutiform, the under side, ae -well aa 
the upper portion of the brown stipe, as if thinly white-varaiahed. The hymenial 
gelatine offers a feeble blue reaction witt iodine. 
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dead wood, common in the New England mountains. Missouri aud 
niiuois (Mr. Hall). North Caroliua, on Oak trunks {Rev. Dr. Curtis), 
South Carolina, (Mr. Ravenel). Occurs, in the White Mountains, with 
the apothecia and curiously flattened stipes of G. hypercttum v. bdlioliim, 
Ach., and was, in this condition, formeriy taken by me (Syn, Lich. N. Eng. 
p. 79) for an athalline state of the latter epeeles, which scarcely differs 

indeed hut in its crust. C. hypereUum, Ach., Wahl. Trunks of Abies 

Douglasii, Tosemlte valley; and, with Acolium tympanellum. Big Tree 
grove, CaUfomia (Mr. Bolander). Unknown east of the Eocky Mountains, 

at least in states cleaily distingiiishable from the last species. G. ros- 

eidum, Floerk., Nyl., v. trabimlhim, Nyl. On dead wood. Arctic Amer- 
ica (G. chlorellum, ^traUmllum, Hook.! G. pJiaocepMlmn t3,Tr. L.E.; 
Tuck. Syn. N. E., non Turn. & Borr.) Hooker herb. Western Massa- 
chusetts, and White Mountains. Also New Bedford (Mr. Willey). Mis- 
souri (Mr. Hall) and a similar lichen sent from South Caroliua (Dr. J. H. 

Mellichamp). G. dissemmatum, Fr. {lAch. Stiec. n. 16). On dead wood 

in the White Mounting. C. citrinum (Leight.) Nyl. On the thaJlus 

of Biatora liicida. White Mountains (Mr. Willey). C. BavmdU, 

Tnckerm. (Obs. Lieh. 1. o. 5, p. 339). Old pine palings, South Carolina 

(Mr. RaTenei) C. Cmtisii, Tuckerm. (Suppl. 3, 1. c. p. SOI.) On Blius 

ti/phina, in Berkshire, Mass. (Eby. Dr. Curtis) and near Salem (Mr, Rus- 
sell). Also near Albany, N. T. (Mr. Peck) and near Buffalo (Miss M. L. 
Wilson). What appears the same lichen has oceun-ed also on Alders, in 
the White Mountains (Mr. Willey) and on BobiMtojiseMdacacia in Virginia 
(Rev. Dr. Curtis). Belongs to the same cluster with the nest species, 
and exhibits similar iuterual features (Koerb, Syst. p. 308) hut the origi- 
nally colourless stipes, turbinate- 2e»(j/orm apothecia, and simple, or only 
rarely bilocular, never quadrllocular spores (11-17 mici-omill. long, and 

4-7™"°' wide) appear to distinguish it, 0. byssaeeum, Fr, (Th. Fr. 

lAch. Seand. Rar. n. 48). On Alnus serrulata, New Jersey (Mr. Austin). 
The most minute of our GaMcia. and not easily to be detected at all, the 
specimens being even slenderer than the European, which last occurs on 
Akius gluUnosa, hut also on other trees. Stipes always black. Spore- 
development feeble. Spores obsoletely bi-quadrilocular (11-21""™- long, 
and 5-6"™"- wide). A rather larger plant, from Wms venenata, New 
Bedford (Mr. Willey) offers regularly 4-loeular spores, 16-23™™"- long, 
and 5-9"™""- wide. 

Sect. 3. — SpniNCTEiMA, De Not, 

C. mJcrt«epferfM*»(Sm.)Tum. StBorr. (iic/s. Brit. p. 130. SpMnctrina 

Anglica, Nyl. Syn.). On old fences, Ipswich (Oakos). New Bedford (Mr. 

Willey). Thallua weU agreeing -with the description of Turner and 

Borrer, as with the later one of Mr. Mudd (Man. Brit. Lich. p. 255) and 

the lichen is referred here by Nylander, I. c. G. tubmforme (Massal. 

suh Sphinclrina, Mem. p. 155. S. microcephala, Nyl. I c, non Turn. & 
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Borr.). Parasitical on Pertmaria pustulata, at Chelsea, aud Milford, 
MaBsaehusetts ; and on Per(Msana-tliallua in Henrico county, Virginia 
(Myself). New Bedford (Mr. Willey). South Carolina, on Pertmaria 

{perhaps leioplaea) Mr. Earenel. C. leucopodum (Nyl. siib SpUnctrma, 

Syn. p. 144). Parasitical on Pe/iMSfflna-thallua, Henrico county, Virgmia. 

C. twbinatum, Pera. Parasitical on Pertusaria pertusa. Peunsyl- 

Tania, Muhlenberg. Canada (Mr. Drummond), Very common at the 
North, and prohably estending southward. 

LS.— OONIOCTBE, Ach. 

Ach. in Act. Hohn. 1816, p. 233. Fr. S. 0. V. p. 276 ; L. E. p. 38S; PL 

Sean. p. 286 ; Summa Veg. Scand. p. 119 (escl. C. nigricante). Schier. 

Enum. p. 174. De Not. in Giorn. Bot. It., cit. Massal, Norm. Cod. p. 27. 

Massal, Mem. p. 159. Koerb. Syst. p. 318. Nyl. Monogr. Calic. p. 24 ; 

Prodr. Gall. p. 33 ; Syn. Lich. p. 16, t. 5, f. 37-43 ; Lieh. Seand. p. 43. 

-Th. Pr. Lieh. Arct. p. 251 ; Gen. p. 102. Calicii spp., Pers. inUst. Ann. 

Bot. Ach. L. IT. p. 39 ; Syn. p. 61. Turn. & Borr. Lich. Brit. p. 119. 

Sclifflr. Spicil. p. 234. Chasnothecffi sect., Stizenh. Beitr.' 1. c. p. 157. 

Apotheeia globosa, stipifcata, eseipuli proprii colorati margiae 
subevauldo. Sporse e thecis cylmdraceis mos ejectfe, spherics, sim- 
plicea, subiacolores. Spermatia baud observata. Thallus crusta- 
ceus, uuiforinis, leprosus, I. obsoletus. 

Gcdicium has been taken by some authors to have an originally open 
esciple, and G. turbinatum (Sphinctrma, Do Not.) to he diatingiiishaWe 
by its esciple being originally closed. Any excipular envelope beside the 
veil, has sometimes been denied altogether to Coniocyhe. Both distinctions 
are however, analo^cally, improbable. Nor am I able to find any differ- 
ence, in the originally closed condition of the apotbecium, between 
G. turbinatum, and CO. phceocephalum, hyperellum, and trachelmwm ; or 
to suspect for a moment the genuine exciple of Goniocybe. It is not so 
easy to examine satisfactorily the youogest, often minute conditions of the 
latter ; but G. pcAUAa and G. furfuracea v. sulphurella throw some real 
light upon the ultimate evolution of the genus, and permit perhaps the 
(more probable) sapposition that the apparent, original difference in 
structure here, is not, at least, an absolute one. 

Beside this uncertainty as to the original condition of the proper 
esciple, and whether this, as well as the veil, at first entirely encloses the 
spore-mass, we have left, to distinguish the preseht group from Galiciuw, 
the more marked biatoroid habit, and more nearly colourless, globular 
spores ; or, as neither of these characters lias much weight when viewed 
from the stand-point of Calictum § Oyplieliam, only, at last, the globular 
outline and, by this determined, at length obscure margin of the fruit, — a 
difference which, as Sclueror said {Spicil p. 225) is far from satisfactory, 
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Four species, all of them EuropeaE, are reckoued by Njlandci- ; of 
which two occuc within oiir limits, 

C.furfm-acea (L.) Ach., oa the roots of trees, and oa decaying wood, 

in shade; New England (Mr. Enssell). Now York {Mr. Feck). 

0. pallida (Pers.) Fr., on trunks; New England (Messrs. Kiissell and 
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Trib. v.— VEEB.UCAKIAOEI (I'r. 1S21. Tee) Stizeulj. 

Apothecia globosa, apico poro portusa ; escipulo oxteriori proprio 
(perithecio) nucleum gelatinosiim interioii plus minus diatincto 
(ampbithecio) inolusum, tegente. 

Acbarins associated Pertusaria and Thehtrema with his Pyrenula ; 
and Glyphis and Cktodecton with Trppethelium. Turner and Borrer 
wrote before the appearance of the latest wiitings of the Swedish Uchen- 
ographer, and make no mention of Ohiodecton and Glyphis; but they 
Tegard Pertusaria as coming between Thelotrema and BatliMvm {Trppe- 
tlieliam) and 'nearest to' the latter, whOe the Thelotremata, 'in what 
eeema their perfection, approach the Parmeliee, or still more nearly the 
Urceolari^.' {Lick. Brit. pp. 166, 192). Fries (5. 0. V., 1825) removed 
both Glyphis and CMorfectowftom this association to the place which they 
now occupy, as did Meyer, the same year, the former ; retaining however 
the latter in its Acharian affinity, to which Fries also, later (lAeh. Bur.) 
restored it ; and it was left to Montague to correct the eiTor. Not so easy 
was the correction of the position of the other two genera. The nearness 
of Thelotrema to PUyctis aud Gyrostomum was indeed indicated by Fries 
(S. 0. V.) aud he finally (5wj»»i. Veg. Sctm^.) as Eechweiler (lAch.Bras.) 
had already done, referred the first-named to the Lec<morei ; but was not 
followed in this by Montague, who, with the great majority of liehenists, 
still looked at the genus as Vermcariaceous . Even more general has been 
the indisposition of authors to allow determining weight to the lecanorine 
features of Pertusaria, ; aud Nylaudor was perhaps the first to assign to 
the type, without hesitation, what we must here regard its natural rank. 

Acharius's explanation of the Verrucariaceous apothecium, which I 
follow almost all recent lichen ographers tu adopting here, may well 
suggest the clearer exhibition of not dtesimilar features in Thelotrema. 
Eschweiler indeed {Idch. Bras.) has denied the analogy ; and neither he 
nor Fries recognize any interior tuuio in Verrucaria. This inner exciple 
is certainly obscure enough in the great majority of species of TJielotrema ; 
aud it ia perhaps therefore the less surprising that we find it, in general, 
no better marked in the humbler groups before us. It is still difficult to 
avoid wholly the recognition of such interior, eseipular layer in the Ver- 
rucariacei (as compare Nyl. Syn. p. 2U as in the Calidaceij ' while yet we 
can hardly question the removal of Thelotrema from the tribe to which it 
is perhaps, none the less, the key. 

' And compare the analogous structure in the Pyrenomyeetes ; as, in particular, 
Dc Bary, Morph. & Phys. d. Pilze, &a., p. 96, fig. 37, e. 
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Ko such complexity of excipular structure appears howeTer to he 
predicable of Pertusaria; the type of wliieh, as already suggested in 
another pla«e, may be considered as simply a peculiar modification of the 
leeanoreiue hypothecium, conditioned by the here dominant nisus to 
become compound. 

Conformably with the view that the Vermcariaceoue fruit is in fa«t 
analogous to that of Thelotrema, it is the exterior coveriog of the former, 
however diminished, that is equivalent to the proper (exterior) exciple of 
the latter, and still to be caileA peritfiecimn ; while the interior envelope 
{tunic, Leight.) assuming especial importance iu the types with included 
frait, may be distinguished as ampkUliectum, the tei-m used by Koerber, 
and sufficiently explained by him ' {Stfst- p. 320). Such use of the terms 
appears, on several accounts, preferable to their transposition; upon 
which compare Th. Fr. lAch. Arct. p. 253, 

But though reduced by the signal losses to which we have above 
referred to what is, for the most part, a heap of obscure forms, of a type 
so low that the larger part perhaps is on the verge of exclusion from the 
class, the present tribe is still dignified by a foliaceous family, and needs 
therefore but a (possible) frutioulose expression, to eshibit all the series 
of thalUne development which distinguish Parmeliacei, LedSeacei, and 
Caliciacei. And in this view, Graphidacei, which with all its surprising 
variety of modification, and mostly well-marked Uchenose character, is 
still confined to the lowest type of thallus, might certainly seem as inferior, 
as, according to Eschweiler, it should be regarded, in the elongation (aa 
compared with the concentrical figure which ie characteristical in all the 
other tribes) of its fruit. 

Considered in the way of analogy, the foliaceous Verrucanacei (Endo- 
carpei) maybe said to represent Umbilicaria and Pannariaj passing, 
lilie both of these, into miorophylline, and, like the last, into finally almost 
crusta«eous forms. These foliaceous expressions excepted, it is so easy 
and natural to refer the whole remainder of the tribe to a single family 
( Verrucariei) that the hulk is, without hesitation, subsumed by Nylander 
under a single genus. This family affords however some apparently 
available grounds of further specification. We here distinguish, following 
most lichenographers, the types irith coloured perithecia (sub-fam. 
Segestriei) regarding these as offering some other marked indications of 
superiority, and as analogous at once to Euhcmtorei and to Biatorei. 
Compound apotheoia and a peculiar thaUoid receptacle (stroma) finding 

' It is yet obrions, from the above, that we caonot adopt the espression that 
the ampbitheoium ia to be called, with6nt qnallfieation, the analogue of the hypo- 
thecium in higher lichens (' *is Analogon des Keimbodens (hypothecium) bei den 
gynmokarpist^en Fleeliieii,' Koerb. 1. o.) this place belonging rather to the perithe- 
cinm, aa representing the most important hjpotheoial layer ; while the amphitheoium 
Btands for a layer, everywhere of inferior value, and, in higher lichens, for the most 
part, unknown. 
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however a significant representative m the Spltmrlacei, in Fungi, give 
marked distinction to our next sub-family {Trypetheliei) notwithistandiiig 
its often difficult relations to Pyremtla ; and Trypetlielium has been 
universally accepted as an analogue of Pertasaria. And the final, varied 
deformation of the lecanorine type (UrceolarKi, finding its centre in 
TItelotrema) is fitly represented here by our last sub-family — iheP^enulei. 
Estimates of the limitation of species vary so much in this tribe, that 
while one European author reckons not far from two hundred specific 
forma in Germany alone, another scarcely allows two hundred and fifty 
to be known to science. The tribe is remarkable for the very small pro- 
portion of types referable to the colourless spore-series. 



Para. I. — EJTDOCAEPEI, Th. Fr. 
Thallus Miaceus 1. Bquamfeformis. 

As iu immersed types of Theloirema, it is the interior cxciple (amphi- 
thecium) which plays the largest part in the family before us, almost 
indeed constituting the fnictification in its principal group; and the 
perithecium, which alone is equivalent to the at length marginant hypo- 
theeium of the Mgher tribes, ia proportionally diminished. Extreme then 
as ia the position of Endocarpon, as exhibited in its best -developed forma 
(comparable only with UmMlicaria) it Is not to these, but far humbler 
representatives of the generic type, and mdeed to the analogies afforded 
by the next family that we are to look for the flill explication of its fruit- 
character. 

And this remark may possibly prove as applicable to the difficulties of 
the spores, as to those of the excipular envelopes. The now largely 
accepted separation of Dermatocarpon, Eschw., from Endocarpon, rests 
on not dissimilar grounds to those which are as generally taken to distin- 
gnish Tanna/ria from Zecothe<Aum, Trev. ; the differences in the thallus 
being corroborated, in both cases, by modifications of the spore. Id the 
latter however this modification is only a gradal diff'erence of the same 
spore-type, assuming here the same direction of ascent which so often 
accompanies the degradation of the thallus. Two Italian lichens not 
otherwise diethiguishable from Dermatocarpon (Pladdiopsis, Beitr., 
Koerb.) differ from the foliaceous species in precisely the same way. And 
the only distinction in the ease of Enaocarpon,I[BAw.,liesm the fact that 
the spore here is mnriform ; req^niring us to consider that this last little 
group belongs to a different spore-series, and therefore genus, from 
Dermatocarpon, or else that the latter is to be taken as offering a decol- 
orate exhibition of a stage in the differentiation of the same, colotired 
spore. The last view has already commended itself in Vmbilicana, and 
finds present support in the great predominance of the coloured spore- 
series in the VcTrriKariacei. The commonly decolorate exhibition of this 
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Spore-type in Verrucaria, as here taken, is a ease seemingly ia point ; . and 
o¥en Segestria, if we are not much iE error, may furnish another. 

Beside Endooarpon, as thus understood, only Normandina is referable 
to the present family. 

LXL— ENDOCARPOS", Hodw., Pr. 

Endocarpon, Hedw. Stirp. Crypt. Eudocarpon, Fr. (L. E. p. 407) S. V. S. 
pp. 119, 563. EndoearpoQ (excl, E. lEetevirente) Tuck, Syn. N. Eng. 
p. 83. Eudocarpon pro max. p., Aoh, L. U. p. 55; Syn. p. 9?. Pee 
Ess. p. 87. Schar. Spicil. p. 58. Leight. Brit. Ang. Lich. p. 10, t. 1, 
&o. Verrucarite spp., Turn. & Borr. Lich. Brit. p. 203. Borr. in E. 
Bot. Suppl. Eodocarpon, et Dermatocarponpro max. p., Eschw. Syst. 
p. 16. Fr. S. 0. T, p. S59. Eadocarpon mas. p., Piacidium, Catopy- 
renium, et Dermatooarpon, Mass. opp. Endocarpon mas. p., Endopy- 
renium, Plaoidiopais, Catopyreniam, et Dermatooarpon, Koerb. Syst. ; 
Parerg. p. 307. Endocarpon mas. p., et VerrucariEe spp., Nyl. Prodr. 
pp. 174, 178; Pyrenoo. p. 11 ; Lich. Scand. p. 264. EndocavpoQ pro p., 
et Ehodocarpon, LOnnr, in Flora, 1858. Endocarpon max. p., et Der- 
matocarpon, Anz. Cat^l. Sondr. p. 1(S. MuddMan. Brit. Lieh. p.265, 
Dermatooarpon, Placidiopsis, et Endocarpon Th. Pr, Gen. p. 103. Der- 
matooarpon, Plaeidiopsis, et Endocarpon pro p., Stizenb. Beitr. 1. c. 
p. 150. 

Struoturam esposuerunt Tulasne, M6m. sur les Lich. pp. 23, 90, 189, 
1. 13 ; Sehwendener, Dntereuch. 1. e. 3, p. 184^-189, 1. 10, f. 1-9. 
Apothecia thallo immersa, perithecio diminuto, amphithecio 
pallldo 1. demum nigricante, paraphysibua muuilaginoso-difflusis. 
Sporffi ovoidesB, ellipsoidefe, 1. oblongEB, simplices I. nuuc bi-quadri- 
loculares I. muriformi-raultiloculares, fuscesoentes 1. decolores. Sper- 
matia ellipsoidea obloogave ; sterigmatibus aut simplicibus aut multi- 
articulatis. Thallug foliaceus squamulosusve, dein cruatoso-dimiu 
utus. 

The relations of the foiiaooons Verrucariacei to those typically orusta- 
ceous are exceedingly close. Aeharlua distinguished Verrucaria by its 
'double peritheciwm,' the simple one of EndoBarpon being ao described 
that it is not clear that he did not regard it as representing both the 
envelopos of the former. Turner and Borrer (whose ohservatious were 
unfortunately left unfinished) saw rather that it is the amphitheoium or 
inner envelope of Verrucaria that is equivalent to the included exeipleof 
Endocarpon {Lich. Brit. p. 207) and though they do not say that it is in 
the ' ostiole ' of the foliaeeous group that we are to look for the represen- 
tative of the outer envelope (perithecium) of Verrucaria, these most 
careful licbenographers united the two genera. Borrer reafELrmed this 
view, later, in the Supplement to English Botany. And Dr. Nylander, 
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though he separates, hut by bo firmer character than the many-jointed 
aterigmas, the truly fohaeeous, and a part of the aquamulose BndotMrpa 
{Endocarpon, Nyl.) refers all the rest to his Verruoaria. Hahit however, 
the aggregate expression of the idea emhodied in an organism, lends value 
to differences which might not otherwise attract special attention; and 
may enable us to reach constructions at least less complex than either of 
those cited. As here taken the genua before us is equivalent to the 
Aeharian conception of the gronp, as finally reformed by Tries ; and to 
Endocarpon and Dermatocarpon of Auzi. 

Startiug, hke Fammana, with truly foliaceous lichens, so well marked 
Indeed aa to he better comparable with UmUlicaria, EnOocarpon runs 
as readily as the former into squamulose conditions. E. MoulinsU, in its 
best forma perhaps the finest of Endocarpa, is scarcely mora diverse from 
the humblest of the squamulose species, than Famwria molyhckea and 
F. plumbea from P. tryptopliylla and P. nigra. In both genera modifi- 
cations of the spore-structure lend now apparent weight to the differences 
resulting from the deterioration of the thallus; while yet in neither are 
these changes in the internal configuration of the apore confined to the 
lowest forms, but occur also in species referable fairly to the foliaceous 
type. Endocarpon pitsiUum, Hedw., is, on the one hand, far from unlike 
in most respects, externally, to E. {Bermaioearpon) arboreum, while, on 
the other, it is scarcely distinguishable from a lichen {End. Garovaglii 
(Mont.) Schier.) so similar often to the crusta«eous Stawrothele wmbrina, 
that the latter might even be taken, says Kylauder (Fyrenoc. p. 20) for a 
saxicoline state of the same species. ' 

In one respect the parallel with Pannaria, so far at least aa present 
knowledge extends, is less close. The sterigmas of the genus just named 
are assumed to be always jointed. This is indeed the case also in the 
highei forms of Endocarpon, and the character holds good of such 
dimmished ones as E. hepaticum and E. compactum (Mass.) Njl. ; bnt in 
E ctneteum, E. moMsfrosMW*, Mass., and -E.jrasiiiiMw, we have (Nyl. I.e.) 
simple sterigmas. The distinction in question, as presented in other 
groupa of Lichens, ia yet clearly of hut subordinate value ; and no good 
leason appears for laying greater stress upon it in the family before us. 

Even as here understood, Endocarpon is a small group, but twenty- 
four species referable to it, not a few of them more or lesa doubtful, being 
reckoned by Nylander {Fyrenoc.) and the number having been but little 
increased since. The group is northern and austral ; but extends to the 
mountains of tropical regions. Of the conspicuously foliaceous species 

' Compare Dr. Th. Fries's apposite remarks on his S. pnlvinatam, — ' Liolien 
maxmopere insignis, melius &volutus giiam Dermat. rufeseens et Ejidoe. pusillmn, 
Hedm. (Dermat. Selu^eri, Koerb.) sed liabitu, colore, apothems magis cum SUg- 
matommate, Koerb. eongrvens; est enim ommno at St. elopimvm thaSo foliaoeo, 
tjulviiiato-mlrieato prccditum.' (Lioh. Aret. p. 257). 
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we possess all the better known ones; of the squamulose, ae^era! are 
wanting. 

E. mmiatum (L.) Seheer., a (embraemg as well E. glaucum, Aeh. Syn., 
as respects at least its North American habitat ; as without doubt also 
JS. Muhlenbergii of the same work) occurs on various rocks (lime rocks 
not excepted) from Greenland (VahliaTh.FrJ.c.) throughout the United 
States, to the mountains of New Mexico (Mr. Fendier). Acharins {I. c. 
p. 103) suggested the possibility that his two spscios last named might be 
only fortaa of his E. miniatum; and it is ia fact improbable that thoy 
can be well distinguished eran as varieties. Certain forms of a (Ver- 
mont, Mr. Frost) agree in the reticulate wrinkling of the nndor surface 
with the Yur.falvo-fuscitm (E. fluviatUe v. fulvo-fuscum, Tuck. Syn. N. 
Eug. p. 83) which is however an aquatic condition, and conflnad as yet to 

the alpine lake in which it was discovered. The polyphyJlous state of 

the species, growing on dry rocks, — \.comj>Ucatum,&ohair., has the same 

range with a, but ia more common at the north. From this the var. 

Ma/nitense, Nyl- {E. Memitense, Tuck, in Agass. Jouni. of a Tour, &c. 
E. gyrophoriyides, Schwein. in herb. Fr.) differs, as Montague observed 
(in lift.) and Nylander has since stated, much as a polyphylline state of 
the f. MuMenhergii; and is remarkable for its very dark (brown) colour. 
The Uchen has occurred in North Carolina, (Schweiultz) in Georgia (Mr. 
Eavenel) and in islands of Lake Superior (Prof. Agassiz). It is far from 

difQcult to mistake for it conditions of UmhUicaria flocculosa. But the 

aquatic state of the polyphylline condition of the species, aa I hero follow 
SchiErer in regarding it, — v. mjuaticiim, Schjer. (E. fiuviaiUe, DC, Fr.) 
which is not uncommon in New England, and occurs in New Jersey (Mr. 
Austin) and in North Carohna (Mr. Eavenel) varies also to dark forms 
(Fr. Lich. Suec, n. 3?. Stenh. Lieh. Suee. n. 39) now easily suggesting 
that if E. Muhlenbergii (including the Yaxr. fulvo-fuscum and Manitense, 
above indicated) could be taken for a species, with a range of variation 
similar to that of E. miniatum, it might possibly be said to be in fact 
European, as well as American, and even (Nyl Fyrenoc. p. 12, and specim. 
e herb. Bond.) African. 

Acharins described a state of his £ mmiatum (v. cirsodes, Syn. p. 
102) with a 'granulate-scabrous,' 01 papillose under surface; and I find 
the same feature well marked, and tbe minute warts passing now and 
then into fibres, in a lichen from New Mexico (Mr Fendier) and the Eocky 
Moantauis (Mr, E. Hall) otherwise well comparable, except that it blackens 
beneath, with fine, sub-simple specimens of E. miniatum \. complicatum, 
from the same region. But the former is perhaps more properly to be 
referred to E. Moulinsii, Mont., recognized also by its friendly author in 
specimens from Texas (Mr. Wright). These latter specimens are yet far 
from charaeteristical, and bat ill-represent the noble lichen of the 
Himalaya (Jacquemoat in herb. Mus. Far. Hook, & Thorns. Herb. 
Ind. Or. n. 2218) which, in size, and in the aspect of both surfaces, but 
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especially in the hirsute uuder side, compares at length closely with 
UmUUcaria hirsuta. 

In other species Tfhich agree with the preceding va the gonidia, and 
the aporea, and, so fiir aa these are known, in the spermogoues and their 
contents, the thallus is reduced, and becomes at length squamulose, and 
flnaUy semi-cnistaceons. But this reduction is less marked in E. arboreum, 
Schwein. {E. Tuckermcml, Mont., Eaven.) which though agreeing with 
the others following in being attached generally by a (here conspicuous) 
blackening bypotballua, is yet truly foliaceous and compared by Pries 
{L. E. p. 407) with a 'Sticta hand rite woluta.' The species was first 
detected at the South (Schweinitz) where Mr. Kavenel has especially 
elucidated its variations ; but is common also, and equally flue, on old 

trees at 'the North. The last species is closely related to E. rufescens, 

Ach., growing on the earth, in Texas (Mr. Wright) New Mexico (Mr. 

Fendler) and iu the Rocky Mountains (Dr. Hayden). And E. rufescens 

is itself so near to E. hepaticwn, Ach. , occurring in similar habitats to the 
other, and from Greenland (Vahl, in Th. Fr. 1. c.) to NewEngland; New 
Jersey (Mr. Austin) Illinois and Kansas (Mr. Hall) and New Mexico 
(Mr. Fendler) that authors only distinguish the last by its smaller, darker, 
and commonly thinner fronds; and rather smaller spores. 

More distinct is E. cinereum, Pers., differing also from the oi 
preceding iu its simple (not jointed) sterigmas ; by which < 
Nylander excludes as well this as the nest from Endocarpon, and asso- 
ciates them with his Varrucaria. E. cinereum, y. cartilagineum, Nyl. 
(E. rMdfAeum, Krempelh.) is an earth lichen, which has occurred in 
Greenland (Vahl, e Th. Fr, 1. e.) and, in a state scarcely distinguishable, 
iu the TosemitB valley, California (Mr. Bolander). We have here another 
ezample of the peculiarly limited distribution of certain common European 

lichens, in this continent. E. ocliroleucwm, Tuckerm.,' a rupicoline 

lichen, which admits of some comparison, as respects general habit apart 
from colour, with E. Sclusreri (Fr.) {E. miniatumY. monstrosum, Schfer,). 
The latter is however made up of peltate squamules ; and our plant, 
which has occurred only on the coast of Cahfomia (Mr. Bolander) consists 
rather of stipitate areoles. The bearing of the nigrescent spores of this 
species on the question, above touched upon, of the distinction by its 

' Midocarpon ochrolev/mn (sp. nova) tltallo areolato-diffraeto erasao fiaeo- 
vWesoente, areoUs conferUa twrgeseentihtts l<eeigatis, eentralihts sy.l)stiiiiiatis,peri- 
phericis lobulaUs; apothecns immersia, porithecio atrOfdnipJiitliecUt mgrioante. 
Spores in ttieois laneeolatts G-S"*, ei/mbifomies, UloeiUares loculis approximatis, 
dilute Kigro-fmciacentes, longit. 0,018~26™°' cras^t. 0,0035-55°™-. On serpen- 
tine, Mendooino county, Caliibrnia (Mr. Bolander). Aveolea amall, tlie central ones 
not much exceeding, at the Bnmmits, I""°- in diameter; but these, or several of 
them together, are prolonged downwards into thioli stipes reaching S"""- iu height. 
Spores sub-fusiform, longer andnarrowor than those of E. Ciistaani, Mass. (Hepp. 
n. 669) but of similar structure. Spei'mogones not observed. 
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Spore -character of Bermalocarpon, Escliw., from Endocarpon, will be 

observed. The difference in the sterigmas whicli serves to separate 

JS, cinerevm from the species immediately preceding it, recurs iu the only 
one we have now left to notice, but is quite insuflciont in either to over- 
weigh the af&nities ■which, by thealmost general consent of lichonographers, 
unite all these lichens in a single, natural group. In E. pusUlum, Hedw. 
(Yerrucaria pallida, Nyl.) the lichen upon which the genus Endocarpon 
was originally founded, and occurring here, upon the earth, in Texas 
(Mr. Wright) on calcareous rocks in Vermont (Mr. Fi-ost) and in Illinois, 
Missouri, and Kansas (Mr. Hall) the spores arc larger, fewer, and muri- 
form-multilocular ; and it relates therefore, in this respect, to the other 
species, much aa UmbiUearia pusMata to the miyority of foi-ms (with 
simple, decolorate spores) of the latter group ; or still more nearly aa 
Pannaria bpssina (Hoflin.) to the rest of the genus with which we have 
associated it. E. pKsilhim is doubtless vastly more common here than 
onr few stations should seem to indicate, and may well be found also in 
the reduced state which is ^. Garovagln (Mont.) Schser. Beside this last, 
and the far from well-defluedZtermaiocarpowgrJomerMfi/erHMi, Mass. (Anz. 
Te»ei. n. 118) the only other known Endocarpa with muriform spores are 
Bermatoc. arenarium, Hamp. in Koerb. Parerg. p. 309, characterized by 
a return of the spores to more normal conditions as respects number and 
size, in which respects Bttellia petr(ea, as here taken, furnishes some 
important analogies ; and the externally well-marked E.pulvinatum, Th. 
Fr. It should yet be said that Lcinnroth, and Stizenberger, have united 
th&CTust&aeoviB Staurothele,'Nonn.,^Jt'h.theiTEndocarpon{Ilermalocarpon, 
Mass., not of Escbw.) and that Nylander (Fyrenoc. 1. c.) and Th. Fries 
(the pla«e is quoted above) have indicated points of contact in the two 
groups ; which differ, none the less, as Phpscia from Rinodina. 

LXII. — NOKMAjrDIJTA, Ifyl. 

Nyl. Classif. 2, p. 191, cit. ipso; Prodr. Gall. p. 173 ; Esp. Syn. Pyrenoc. 

p.lO. Th.Pr.Lich.Arct.p. 256; Gen. p. 104. MuddMan.Brit.Lich. 

p. 268. Stizenb. Beitr. 1. c. p. 149. Lenormandia, DeUs. in Dcsmaz. 

Cr. Fr. Nyl. Lich. Par. n. 89. Koerb. Parerg. p. 43. Massal. Sched. 

Grit. cit. Th. Fr. VermcariEe sp., Borr. in E. Bot. Suppi. t. 2602, f. 1, 

& t. 2658. Mont. Syll. p. 366. Endocarpi ep.. Hook. Br. Fl. 3, p. 158. 

Leight. Brit. Aug. Lich. p. 13, t. 3, f. 1. Coceocarpite ? sp., Babingt. 

Lich. N. Zeal. p. 9. 

Apothecia vermcis thallinis imraersa, perithecio diminuto, aiwpbi- 
thecio nigro, paraphyslbus obsoletis. Spor^e oblongo-cylindraeeffi, 
8-IocuIares, incolorea. Spennatia haud visa, Thallus squamse- 
formis, i 



The type and only ascertained species is M. Jungermannice (Delis.) 
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Nyl., discoverod (growing upon mosses, and also upon other licliene) in 
Europe, wbero Leighton first elegantly exhibited the fructification; but 
iiuce found in New Zealand (Babingt. 1. c.) in Mesieo, Bolivia, and New 
jranada (Nyl.) as well as lu Cuba (Mr. Wright) and Venezuela (Mr. 
Peudler). I have observed it here on Pannaria ruhigmosa from the 
nountaias of South Carolina (Mr. Eavenel) on P. mol^MiBa, from Louis- 
ana (Hale) and on mosses from the Toeemite valley, California (Mr. 
Bolander). The apothecia have been rarely seen, and nothing has been 
idded to Leighton's description except by Nylander ; who first indicated 
ihat the interior envelope is ' immersed in thalliue tubercles.' (Prodr. 
p, 173). The sis fruits which I have had the good fortune to discover in 
the scanty Carolina specimens, certainly tend to confirm this character, 
and are well comparable with younger conditions of Porina mastoidea 
(Aeh.) Fee ; but it is perhaps a variable one, and is passed over by 
Nylander in his later Expositio Pyrenocarpewum. Spore-eells, in the 
most perfect spores, eight. 

With this ie most readily associated (as by Borrer, Leighton, and 
Nylander) N. lateotrens (Turn.) (Endocarpon vinde, Ach. Nomiandina 
viridis, Nyl.) the flnictification of which, if we eseept a single, imperfect, 
and as yet eoarcely available obsei^vation recorded by Mr, Leighton (1. c.) 
is entirely unknown. It occars not uncommonly on moist earth in the 
alpine region of the White Mouiitoius. 



Pam. 2.— -VERUUCAEIEI. 
Thallus crustaceiis. 

Sub-fam. 1.— SEaESTEIEI. 

Apothecia solitariaj perithecio colorato. 
Segestria, indicated by Tries in 1825 (S. 0. V. p. 263) as differing from 
Verrucaria ae Biatora from Lecidea (i. E. p. 429) is the original type of 
the principal assemblage before ws, and was understood by its author to 
embrace three of the six or seven distinct clnstere recognized by later 
writers, in the Verrucariei with coloured perithecia ; and bark as well as 
rock-lichens. And we append to it here another group (Staurotkele,t^orm.) 
which while agreeing in some important respects with the first, difieia 
from it in its always blackening perithecia ; and from Yemtcaria in the 
perithecium not being originally black. If then we compare (as we have 
already the Endocarpd to the foliaceous Panneliacei) the Verrucariei to 
the Leccmorei, Segestriei will represent, in some sort, Eulecanord, Segestria 
— Lecanora, and Staurotltele—Rinodlna. Staurothele is only known in 
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rock forms, biit Segestria, ashore takon, is also corticollne. The argument 
for the separation of Fyr&nula from Verrucaria is based however on a 
difference of liohenose rank scarcely predicable of the Sejresin'ef, in almost 
half of the species referable to which, the most of them corticolhie, 
authors have recognized what wo may call lecanorine analogies ; and it is 
difficnlt not to admit that we have to do, in the latter, with a higher, and 
as respects at least the principal assemblage, a not indistinctly marked, 
natural group. 

LXIII.— SEGESTKIA. Pr. S. 0, V.. p. 363. 

Segestrella, Fr. L. E. pp. 429, 460(esc!. S. rubra). Sphffiromphale exparte, 
Poriuamax. p., Thelocarpon, Thelochroa, Segestrella, Thelopsis, Micro- 
glsena, Thelenella, Verrucariie spp.; Geisleria, & Weitenwebera, Auctt. 
recent. 

Apotbecla in veri'iicis thallinis iminersa, peritheclo colorato, 
amphithecio pallido 1. dein nigrieaDte, paraphyaibua capillaribus. 
SporEB ex ellipsoldeo obloogjB 1. fusiformes, e simplici bi-quadri- 
pluriloculares 1, deiti muriformi-multilocularesjiueolores. Spermatia 
(quautum obs.) oblonga 1. aeieularia; sterigmatibus aimpliclbus. 
Thallus erustaceus, efflguratus aut uniformia. 

After much consideration and many revisions of results, 1 shall venture 
here to set down what I believe to be a conceivable, and in several respects 
desirable interpretation of a group of lichens, the larger part of which 
has not yet been detected in North America; leaving it to others to 
give effect, so far as this ought to be done, to what is sngg^ted. These 
lichens are certainly brought together by much agi'eement as well in habit 
as in the details of structure ; but the apphcation of all standards of 
Judgment is especially uncertain in the Yerrucariacei. It is however, if I 
do not mistake, the spore -characters upon which later arrangements of 
the types that make up the group largelyrest; and the view to be taken 
in this place of the value of the arrangements in question, must depend 
therefore so far on our estimate of these characters. 

"When first looked at, the group should appear to embrace types refera- 
ble to the colourless, as others referable to the coloured spore-series, as here 
taken ; but the presumption is much against the exhibi tion of the former 
series in the present tribe ; and there is no lack of instances, here as else- 
where, of decelerate conditions of the coloured spore. We-may possibly 
find then, that, congruity in habit and general structure leading the way, 
the apparent diversities in the spore -structure shall explain one another, 
and what seemed typical distinctions prove only subordinate ones ; gradal 
modifications of one and the same spore-type. The polysporous anomaly 
has elsewhere been touched upon, and I shall add only now that its rather 
remarkable presentation in the group before us is far irom aufacient to 
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affect our estimate of tbe value of the anomaly derivable fram the higher 
tribes. 

Thelocarpon coccophorum (Mout ) Nyl to which the former writer 
attributed a foliaceous thallu^i, asaooiatmg the plant with Physda, and 
quadrilocular sporea, is defined hy Nvlindei [Fvienoc. p. 10) who at first 
tookitforaiectJMora, as erusticeoub, ind the aporesas simple. If really 
associable with the present tube, Tud with the other Thelocarpa, the 
Segestriine character of the lichen canoot well be doubted; in which 
ease its 'lobulate, radiant' thallus will distinguish it as the analogue here 
of the efflgurate groups in the Euleranoiei In the other kuown species 
of Thelocarpon, Nyl. {SpIitPiopsta, Flot m Bot Zeit. 184?, p. 65. TJie- 
lomphale, Koerb. Farerg. p. 321) the instructive deecriptions appear to 
indicate a close affinity to Segestria ; as Pries, as above taken, uuderetood 
it. Should this be made out (and Dr. Stizenbergor, I. c, has already 
united Thelocarpon and TJielt^sis) the spore-character of Segestria will 
only require a similar modification to that which S. Oufpmi makes neoes- 
eary in the character of Endocarpon, The spores of these species are 
defined as 'for the most part uni-septate' (Nyl.) or 'obsoletely bilocular' 
(Koerb.) and are contained in polysporous thekes. 

Of the two rock-lichens referred to Segestria by Fries, one {S. tlielostoma 
—the type of Thelochroa, Mass. ? Koerb. ?) baa since proved (Leigbt. Brit. 
Ang. Lieh. p. 34, 1. 15, f, 2) to be sharply distinguished from tbe other by 
its simple spores. According to the views maintained in the present 
work, simple spores may characterize species of any genus ; and they 
afford thus no ground for rejecting the other evidence of affinity connect- 
ing S. thelastoma with S. lectiasima. It is interesting, taken in connexion 
with the described lecanoroid features of Thelocarpon coecopho}-um, Nyl., 
and with tbe well-marked, tartareons thallus of S. tlielostoma, that both 
Smith and Hooker regarded the latter as better associahle with Lecanora ; 
while even Leigbton suggests (Z. c.) that 'it may be improperly placed 
among the Angiocarpi.' 

SegestreUa, Koerb. StfSt., the type of which is 8. lectissima, Fr., is also 
dignified, in Segestria mammillosa, Th. Fr., by a 'thick, intricately ramu- 
lose-torulose' thidlus; and the quadrilocular spores become finally, in 
8. Ahlesiana, Koerb., plurilocular, 

GeisJeria, Nitschke (Eabenh. Lich. Eur. n, 574. Koerb. Farerg. p, 336) 
an earth-lichen foimd as yet only in Westphalia, and regarded by its dis- 
coverer and by Koerber as especially distinguishable from Sychnogonkt 
(Thelopsis, Nyl.) by its ootosporous spore sacks, is perhaps as readily 
asBoeiable with SegestreUa; and is in this connexion interesting, as its 
spores, though very commonly quadrilocular C-nortnaliter tetrablastt^,' 
Koerb. I. c.) tend at length (Nitschke I. c, and I have made the same 
observation) to a sub-muriform interior configuration ; suggesting that 
the lichen, and the group to which it shall prove to belong, is possibly, 
after all, as regards its sporo -character, a decolorate osbibition of the 
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differentiatioE of the (aormally) coloured type. And the same remark 
holds good of Thelopsis ; T. mordinata, Nyl. {lAeh. Kurz. in Flora Matisb. 
1867, p. 9) differing mainly, it should appear, from T. ruhella, in the spores 
being 'not regularly S-aeptate, hut exhibiting ako oblique or longitudinal 
dissepiments'; or as Geisleria with aubmuriform epores from the eame 
type with regularly 4-locular ones. 

Thus far the Licheu-clusters considered, with the exception of the 
muacicolino Tkelocarpon coccoplionfin, and Tkelopsis, are confined to 
iuorganio auhstrates, or, at least, known only aa parasitical ; and taken 
in connexion with a specific type yet to be noticed, might be consideiel 
as bearing a similar relation to Vemccaricc, as, in that ease, the lemiming 
corticoline members of Segcstria would bear to Pyrenula, in the Pyi enuki 
The Europeaa TJiekicarpa would then be to Theloims, much as SegestrcUa 
Koerb., to Porina, Mass. But the difficulty ia distinsuishing genencally 
the saxicoline and corticoUne series in the F//renuM is greatly inoieased 
as already suggested, ia the higher group before us ; aud then certamly 
seem to be no oharactera, or no sufficient ones, for the purpose. Thilopsis 
Nyl. (SeffcstreUts ap., Zw. Sychnogonia, Koerb.) is in fact a coitit-ohne 
Segestrella, further differenced by polysporons thekea ; and the iigument 
here from general structure will not readily yield to aay yet driwn from 
the structural anomaly noticed. 

Scarcely more distinct in aspect and less so in det^la is the tropical, 
corticoline group represented by Sei/csiria mwcMte, Pr. (Poriwissp., Aeh.). 
The marked licbenose features of this group have been recognized by 
almost all lichenographers who have considered it ; but differences suffi- 
cient for its separation from the section Segestrella do not appear. 

We found the habit of the last-named, saxicoline section exhibited, as 
well in the corticoline Tkelopsis, as combined with entire agreement in 
stractm-al details in Porina ; and it now remains to recognize in a lichen 
fl:om the lime-rocks of the island of Cuba (Mr. Wright) what might well 
be taken for a saxicoline Porina, did not the sporea (the differentiation of 
which has here at length fully reached the muriform stage) denote it 
rather a mck- TiKlemlla. The description of the manifestly Segestriine 
Verritcaria tliektstomoides, Nyl. Pyrenoc. p. 41, from which the learned 
author himself aays that hia V. luHdella, from Bolivia, 'scarcely differs,' 
leaves nothing to be desired in its application to this Cuban lichen, and I 
cannot therefore venture to distinguish the latter ; which mediates, it 
should seem, on the one hand, between Porina and Segestrella, and com- 
pletes, on the other, the evidence of Geisleria as to the true spore-type of 
the whole group. 

The noticed specimens from Cuba of what is probably to be called 
Segestria ihelostomoides agree still further with the corticoline Thelenella, 
Nyl. (Mcro^tewa, Koerb.) of Europe, iu the contents of the spermogones ; 
the epennatia of the former being needle-shaped and bowed, and borne 
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Thelenella then will also appear to lie fully associable 
with Segestria. ' 

It is not at once easy to follow those recent writers who have united 
what Koerber has distinguished as Weitenwehera (Parerg. p. 327) to his 
Mierogltena {Thelenella, 'Sy].] the two muscicolino lichens being rather 
remarkably distingniahed from the other ; and only in fact related to the 
present group (Segestria) from which they afford an eyident passage into 
Vermcarm, by the originally more or less coloured and eoftish perithecia. 
The elegant Verr. leucothelia, Nyl. (Pellm. Lich. Arct. n, 219) belongs 
howeyer to the same cluster with his V. spkinctrinoides ; and sheds 
important light on the true affinity of the last. 

But two lichens referable to Segestria have been observed as yet in 
North America. S. lecUssima, Pr., so far at least as all the other charac- 
tera go, but with the longer 7-10-looular spores ascribed by Koerber to 
his S. Ahlesiana (Parerg. p. 324) has occurred to me once on granitic 

rocks near water in the White Mountains. S. nucula, Fr. {Porma, 

Ach.) is found ou various barks in South Carolina (Mr. Eavenel) and in 
southern Alabama (Mr. Beaumont). 

LSIT.— STAU RO TnELE , Norm. 

Staurothele, Norm. Con. p. 28, t. 23, b, e. Th. Fr. Lich. Arct. p. 263 ; Gen. 

p. 107. VerrueariEe sp., & Pyrenulte sp., Ach. L. XJ. pp. 51, 64 ; Syn. p. 

120. Ten'ucariiesp.,&8age(iiEB8p.,Pr.L.E.pp.415,441. TerrncariiB 

sp. Wallr. ri. Crypt. Germ. 1, p. 308. Nyl. Pyrenoo. p. 31 ; Lich. 

Scand. p. 269. Verrucarire & Lecanorje app., Schmr. Spieil, pp. 336, 429. 

Endocarpl sp., I^ight. Brit. Ang. Lich. p. 19, t. 6, f. 1, 2. Lonnr. in 

Flora, 1858, Stizenh. Beitr. 1. c. p. 150. Paraphysorma, Mass, Eic. 

p. H6. Thelotrematis sp., Nseg. & Hepp in Hepp Flecht. Eur. t. 2. 

Anz. Catal. Sondr. p. 104. Sphserompbale pro p., & Stlgmatomma, 

Koerb. Syst. p. 335; Parerg. p. 339. 

Apothecia vemicia tJiallinis immersa, perithecio nigricante, ainphi- 
thecio paliido, paraphysibus difflusis. Sporte ellipaoidete, muriformi- 
multiloculares, fuseesceotes. Spermatia baud visa. * Thallus crus- 
3 !. uniforiniB. 



' Thelenelki eminentior, N'jl. Exp. lAeli. Nov. CaUd., a bark-lichen, of whioli 
the author says 'faciemproxime luibetVerrucarix nuctiM' (Segestria nueuta, Fr.) 
should aeom to confirm this ; and as well the reference to Segestria of the tropical 
species of Porina, Mass. ; the published character of the Few Caleaoniaa liehen 
oSferingno differeDces from the latter type, except that the 'fnaiform-oblong' spores 
exhibit the mutiform configuration. — In a later work {Syn. lAelt. N. Caled. p. 86) 
reoeived since the aboTe waa written, Dv. ITjlaQder refei's the cited TheleneUa to 
tbe neighbourhood of Segestria nuoala, in his Terruoaria. 

= My friend Mr. Willey wi'ites howerec that in a recent examination of the 
apothecia of Staurothele diffractoUa.C.imng'^^hich'hii had submitted "theauoleus, 
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However similar in the characters of their apothecia, the evideuce is 
to me insuffloieut that Verrwcarta umbrina caa be traced into Endocarpon 
pusUlum, or V. clopima into S. pulvinatum, Th. Pr, ; and the points of 
approach between the two groups may be said perhaps to be no greater 
than those to be found between BinocUna and Physcia. And on the other 
hand the floally indeed blackening, but not carbonaceous perithecium may 
serve to keep Staurolhele apart from Verrucaria sect. Folyhlastia; of 
which V. tliehodes, Sommerf. (i^woiJiCfi/on, Mass.) is so important a type. 
The group before ue is marked by the commonly conspicuous, oxcipular 
relation of the thallus to the immei-sed apothecia; but agrees in this as 
well with Segestria as with Trypethelium ; the monocarpons species of 
which latter genus (as T. uberinum (Feo) Nyl., and T. meristosporum, 
Mont,) BOW closely approach in habit, as does the last-named also in the 
spores, to the present. 

As many as seven species, al! mpicoline, have been reckoned by some 
European writers as referable here ; but the distinctions are slight, and 
the whole perhaps are included in Verrucaria tmibrina, Nyl, (Fyrenoe. 
p. 21) as understood by him. This author has since indicated, as belong- 
ing here, his F. subumbrina (Lich. Seand. p. 269). The other species are 
North American ; the whole genus being northern, though recunlng in 
one of its forms ia the Eimalayah (Nyl). 

S. Dnimmondii {Verrucaria, Tuekerm. Obs. Lick. 1. c. 6, p. 286) well 
distinguished on the light-gray lime-rock (Kingston, Canada, Mr. Drum- 
mond) npon which it grows, by the orbicular, dark-brown patches (S-S"""- 
in diameter) which are mdious at the circumference of its verrucose 
thallus, is a much finer lichen than Sermatocarpon Ambrosianum, Mass. 
{lAcJt. ItM. n. 30) aud the spores, so far as these have been yet obser\-ed 
(0,030-40'™- long, and 0,011-30"""- wide) are smaller. There can however 
be no doubt that the two plants are closely allied to each other, aud to 

S. wnbrma. And the same remark must be made of another North 

American StaurotJiele, which yet I cannot but distinguish. S. drdnata, 
Tuekerm.,' oceunlog abundantly on the lime-roeks of Trenton Falls, 

aiaseoted aa muoh aa posaible from the esternal pai'ta," to tlie microseope, "cjl- 
iailrioal, straight spormatia, meaBnring 0,005-0,00?"™- ia ImigUi, upon simple 
sterigmata,"iMade thair appearanoo, aaif oiiginallj iaoladed witbiii the perithecium, 
' Staurotkde ciroinattt (sp, nova) tJiallo crugtaao orbiculari f<m-!ii contigiio 
Imvigalo I. dein rimoso, amliitu zonato, oUvaeeo-fu^co, hypofhallo fuseeseevla fim- 
Iriato; apofhedie (0"™', 3-0™"-, 7 lat.) eoncentrice disposifUi protuberiintibun. 
peritheelo max ^miudato ■aigro, amphUhecio albo. jSpwiE l-Snis, elWpsoidecp, mwi- 
formi^uUUoeulares, fusew, longit. 0,034-46"™-, craasit. 0,OI6-SOin'<i- On the 
limo-rocfc at Trenton Palls, N", Y. Tho ronndod patohe« esened at lougth an ineli 
in diameter. As tlie patehoa incroosa in eize, suceeesive Hues of gm-n-th appear 
more oi leas clearly at, and give a ztinato aspect to the circnrnfereace ; tho Olitev- 
rnoat of these lines being a pale, but finally dnrkeuiug bypothallino fringe. At tho 
centre the oriist becomes ciiinliy, and finally fiiUs iiiY!iy. 

3a 
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N. T., offers orbicular, light olive-brown, zouate ami fringed patches of 
smooth and. eoEtigaous thallus, which, like the apothecia, are of twice the 

dimensions of those of S. Drummondii. S. umbriniz {Verrucarta, 

Wahl,, Nyl. P//renoc.) inhabits often inundated, gmnitic rocks in Vermont 
(Mr. EusseU) aod, in the var. clopima, Nyl., is found, on similar rocks, 
near water, in the White Mouotains. I have a similar lichen from lime- 
rocks, Canada (Mr. Drummond). S. dtffractella {Verrtfcaria, Nyl. 

Pyrenoc. p. 33) distinguished by its larger, now aubsquamaceous areoles, 
and larger fruit, the perithecium in which is better developed than in the 
other species — and distributed formerly by me as Y. tiarodes, was dis- 
covered, on schist, in Termont (Mr, Frost) and has also occurred in 
Missouri (Mr. Hall) and Alabama (Mr. Peters). 



Sub-Fam. 2. — TEYPETHBLIEr. 
Apothecia plura in stromate ven'iiciBfonni coUecta, 

The sub-family before us is most intimately related to the next suc- 
ceeding one, but derives, in its typical members, a marked distinction, 
and what we cannot but consider a higher position from the at length 
enriooaly developed thalloid warta {Stroma, Esehw., Nyl. Beceptaculum 
verruC(^forme e propria substantia colorata formatum, Aeh, Verruca e 
thalli substantia mediMmi formata, Eschw. Syst. Excipuhim verracm- 
forme e strata meduUari tliaili formattint, Fr., Mont.) in which the 
(commonly numerous) peritheoia are immersed. At its centre then, hap- 
pily indicated by the species upon which Sprengel established the genus, 
Trypethelium may be reckoned a distinct (subordinate) type, standing in 
interesting relations to the analogous subtype of Lecanorei (Fertusariei) 
as to Sph(sriacei in Fungi (Fr. L. E. p. 439. S. V. S. p. 384) but its 
stroma fails at length to be distinguishable from the thalline envelope of 
Staurotltele, as of some species of Pyrenula; and points of apparent 
transition to the latter genus (as Verrucaria ochroleuca, Eschw., and 
compare also Trypelh^Uum nigritulum, Nyl., with Pyrenula aggregata. 
Fee, Nyl.) are noticed by authors. 

Of the only two known generieal types of Trypetlteliei, AstrotlieUum, 
Eschw., not as yet detected within our limits, differs from Trypethelium 
in the convergent and confluent ostioles of the perithecia ; or as Pyrenas- 
trum from Pyrenula. 

LST. — TEYPETHELIUM, Spveng., Aoh., tTvl. 

Spreng, Anleit. z. Kennt. d. Gewachs. Ach. L. tJ. p. 58 ; Syn. p. 104, 
pro mas. p. Trypetheliiim pro mas. p., & PyrenulBB sp., Eschw. Syst. 
p. 18 ; Lich. Bras. p. 154. Trypethelii spp., Fee Ess. p. 65 ; Monogr. 
in Ann. Sci. Nat. 1.83; Suppl. (Meissneria, & ryrcnute spp. add.) 
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p. 55. Ti-ypeth6lmm,rr. S. O.V. p. 361. Mont, in Aau.; Syll. p. 371, 
pro mas. p. TrypetlieUuin & Pjrcnulffi sp., Mass. Ric. pp. 143, 163. 
Trypethelium, Nyl. Pyreuoc. p. 71 ; & in Prodr. FI, N. Gran. p. 127. 
Trypethelium & Bathelinni, Stizenb. Beitr, 1. c. p. 146. 



Aputheoia (1-00) stromate vermcsefonni immersa, perithecio 
diminuto nigricante, amphitljecio aigro, patapbysibus capillaribua. 
Spone es ellipsoideo oblongte, quadri-plurlloculai-es [1. dein muri- 
formi-multiioculares,] fusceseentes 1. subincolores. Spermatia baud 
obaervata. Thallus hypopblteodes 1. obsoletus. 

Trypethelium liaa been often compared witb Fertusaria, and the for- 
mer is liere considered as Ming an analogous place in the present tribe 
to that of the latter in the Lecanorel. In structure, as we loolt at it, the 
two groups are notwithstanding most diverse. Pertusaria ie a compound 
Lecanora, in which a number of hymenia, the fall evolution of which has 
been precluded, and which persist therefore in a nucleiform condition, are 
enveloped by the common hypotheoium, and bordered, as well often by 
this, as by the thalline, here persistently wart-like, esciple of Lecanora; 
and the whole wart (we refer to the typical FertusaricB) is the apothecium. 
Not so in the corresponding, compound groups of Graphidacei and Ver- 
rucariacei. Here we have (in the typioal species) clusters of apotJteekij 
and the whole distiuction of the groups turns on the enveloping or mar- 
gining thalloid stroma. 

The exhibition of apothecial structure in rr^i>e(7(e?MHK is comparable 
with what we find in Mndocarpon : a commonly mnch reduced, now col- 
oured, but finally for the most part blackening peritheoium, which authors 
have commonly called ostiole ; and a well-marked amphithecium, in the 
genus before us almost always black, which they have not seldom accepted 
iis the perithecium. The black amphithecium si^gests readily enough a 
comparison with the often similarly coloured part in Fyrenula, but the 
q^uestion of comparative rank turns really on the characters of the peri- 
thecium ; and these, however often obscure, look more freijuently t-owards 
the Segeslriei. 

Like Fyrenula, Trypethelium belongs evidently to the coloured spore- 
sories; a considerable proportion of the species, as reckoned byNylauder, 
exhibiting the final differentiation of the coloured spore. The sub-family 
is wholly cortieoiine. 

Nylauder, whose revision of the genus {Pyrenoc. p. 71) we here follow, 
enumerates, in all his memoirs known to me, twenty-eight species. Of 
these, twenty-two are confined to intertropical regions ; three extend from 
these regions northward so as to come within our limits ; two are known 
only from our southern states ; and one ascends from these even to Canada. 

Tr^petJielium cruentum, Mont., delerm. ipso. From tropical America, 
this reaches northward to the low country of our southern states ; ocour- 
ringiu South CaroUna (Mr. Ravenel) Alabama (Mr. Beaumont) Mississippi 
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(Dr. Veitch) and as far as Wilmington, Nortli Carolina (Rev. Dr. Curtis). 

T. scoria, F^e, determ. Nyl. (T. Garolinianum, Tuokerm. Suppl, 1, 

p. 429). Also a tropical lichen, found here in the low country of Carolina 
(Mr. Eavenel) Alabama (Mr. Beaumont) Louisiana (Hale) and afc Hills- 
borough, North Carolina (Kev. Dr. Curtis). I follow Nylauder'a determi- 
nation of T. scoria, which includes, according to him, T. pJdt/ctmna, F6e. 

T.pf^iescens (P6e) Nyl. (including, according to the latter author, 

beside the lichen originally so named, T. erubescens, T. Kunsei, and T. 
qitassiescola, F^e) ia near to T. scoria, and a specimen from North Carolina 
(T. pallescens, Mont, in Utt.) proves in fact to be scarcely distinguishable 
from it. Other southern specimens (Texas, Mr. Eavenel) agree however 
very closely with the lichen first named (Lindig Herb. 2V. Gran. n. 2663) . 

r. catervarium ( Yerrucaria, P^e Ess. p. 90, t. 22, f. 1, Nyl. P^r. p. 52). 

On bark, Brooklyn, Alabama, Mr. Beaumont. Belongs to a cluster of 
tropical lichens, of which Verrucaria heterochroa, Mont., and Pyrenula 
cartUaginea, F€e (e Nyl-) are other members, apparently better associable 
with Trypethelium (as compare states of 2". pallescens and T. annulare, as 
also T. uberinum, T. oclirotlielium and T. Golumbianum, Nyl.) than with 

Fyrenula. T. scorites (Tuck.) Nyl. in Prodr. N. Gran. p. 128, not. 

{Verrucaria, Tuck, m Utt.). On Hornbeam, North Carolina (Rev. Dr. 
Curtis). The specimen is too meagre, but the habit of the lichen apparently 

distinct. In the spores it nearly approaches the next. T. exocantJmm, 

Tuok. in Utt.' Nyl. I. c. p. 127. Low country of Alabama (Mr. Beaumont) 
and of Louisiana (fiale). Considered by Nylander as near to T- pallescens ; 

but the spores associate it closely with the following. T. virens. Tuck. 

in Darlingt. Fl. Cest. Nyl. 1. c. The most northern exhibition of Trype- 
tlielium. ItoccursinCanada(Mr.Drummond)andis common in the White 
Mountains; and through the middle states (Dr. Michener) to Virginia; 
from which it extends southward to the low country of South Carolina 

{Mr. Eavenel) and Alabama (Mr. Beaumont). T. Sprengelii, Ach. 

{T. Eteutheri<B, Spreng. !) a tropical species, observed here in Louisiana 
(Hale). T. virens is a coarser plant, and readily distinguishable; it is 
none the leas near to the present, and was at first referred to it by Nylan- 
der. 



Sub-fam. 3, — FTRENULEI. 

Apothecia aolitaria 1. nunc coofluentia, perithecio atro. 

It is in the groups brought together in the sub-family before us that the 

' Trypetlielium exoeantMm (sp. nova) ikaUo hypophlceode ; elrontiiie el^ato e 
he»iispJusrico suhgldho&o intus albidi) ; apofheeiis nigris. Spor<B in ihecis clavato- 
cylittdraceis 6-9™, oblongis, 6~10-loculares, iacolores, longit. 0,041-46™°', erasSit, 
0,009-12°™-. Tranks, iu Alabama, and Loaiaiana. Height of the stroma varying 
from I to neaily 2'"™- 
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uncertiUQ line of separatiou between lower Lichens and Fungi finally dis- 
appears. So slight indeed are often the indications of thailua iu tlieso 
groups, and so little satisfaction is to be had in the application of any 
supposed rules of discrimination, that It may well seem nearly indifferent, 
and to competent enquirers, whether a plant {Verr. rhyponta, Aeh., Fr. 
L. E. p. 448) shall be saluted as a Pyrentda or a SpluBria. In this view 
it is natural to enquire if we cannot eliminate these mjco-licheos, all of 
them corticoline, from the true lichens with which they are still in a tribal 
sense associahle, and have undoubtedly so much in common ; and there is 
no lack of evidence that the thoughts of lichonographera have turned not 
seldom in this dlrectiou. Thus Fries (S. 0. Y. p. S64) concludes his dis- 
cussion of the insufficiency of the characters by which Acharius attempted 
to distinguish his Vermcaria from his Fyrenula, with the observation : 
'nequidemut tribus^ (ft. e. sectiones) 'servandm; et si restituend<s, plans 
reforman^tB ; terrigenas et saxicolas Fyrenulas, corticolas Verrucarias 
dieas.' The important thing here being the suggested discrimination of 
the sasicoline groups from the corticoline, it is of less consequence that 
F6e's subsequent restriction of Fyrenula to bark-liehens (Swppl. p. 76) has 
since been followed, and Verrucaria retained for saxicollne. Fries has 
not indeed recurred to his early su^eation any further than to distinguish 
and give prominence in his Verrucaria {L.B.) to the sasicoline types; 
thoseeooflnedtobarkbeingrelegated, as inferior, to the end: but Naegeli 
and Hepp have renewed the generieal distinction in their Fyrenula ; and 
there is not a little in modem views of the Lichen -system, as for Instance 
the generally admitted naturalness of the group of rock- rern/carJte 
( Verrucaria, Eoerb., Syst.) and the close relation to this of such species, 
otherwise agreeing, as are differenced by hi-quadrilocular (Thelidium, 
Massa!., Eoerb.) or muriform-multilocular spores (PoJ(/6Zas(*a^ro^.,jlMc;.) 
which looks the same way. Satisfactory differences for these saxicoline 
and corticoline groups are still not easily indicated. So reduced is apothe- 
cial structure in the present tribe, and so often obscure, that it does not 
appear to be always sufficient in itself to det-ermine generieal relations ; 
or even to discriminate Lichens from Fungi; and though the naturalness 
of his results may satisfy the licheuist of the probable value of the subtle 
distinctions which have led to them, it may be difficult for htm to express 
these in words. Natural genera ai'O notwithstanding to he preferred to 
artificial ones; ' and in the present state of the study of our lower Verru- 
cariaceiy it is possible that the arrangement now to be proposed shall 
prove to be of service. 

The Fyrenuki, as here taken, are readily conceivable as falling into 
two principal assemblages, — the one (confined to inorganic substrates) 

^ " Unioa anUqua at iene evoluta species per omnia evQliiUovig stadia Titealjser- 
vata mi^oris momenU est quamnovum genus — et germs naturale majoris quam 
sysfema arUfieiah." Fr. S. V. S. p. 427, not. 
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of true lichens, with a well-marked thallus; and the other (confined to 
organic substrates) of plants, the thallasof which ismore or less obsolete, 
and the affinity close to Pyrenomycetous Fungi. And a certain appreci- 
able difference in these groups appears further to be recognizable in the 
general features of their spore-phenomena. In the first we have a very 
regular and instructive, ijecolorate exhibition of the modifications of the 
muriform spore ; in the other such a varied and irregular, often fungic as 
coloured presentation of the same spore-type, as we meet with in Tkelo- 
tretna, the analogous group of the Lecanorei. It is not difflcult to trace 
the interlinks which bring together Thelidmm and Polt/blastia, or to con- 
ceive of these as making one genus with Verrucaria. But the case is, as 
we might expect, otherwise in the corticoline group {Fi/renula, as here 
taken) the irregnlarity of which is yet paralleled in the higher and more 
easily determined natural assemblage of TJrceolariine Lecanorei above 
referred to ; and may prove to be explainable. 

These chief assemblages of FyrenuUi seem none the less to touch 
each other in two principal points; and so closely that one very eminent 
writer (Nyl. Pyrenoc.) is not willing to allow of even specific distinction : 
Yerruca/ria conoidea, Pr., being united by bim with Pyrenula gemmata ; 
and F. chXoroUca, Aeh., with Sagedia carpinea, Mass. In the first ease 
the difflculty is notwithstandiug less, possibly, than might appear. It is 
unknown to me whether or not V. conoidea agrees with P. gemmata in 
its spermatia, hnt in other respects the agreement is scarcely sufficient; 
bilocular, decelerate spores being (from the point of view of this treatise) 
to be looked for in either group, and this combined, a priori, with general 
structural eongruity. But the questions suggested by Sagedia, Massal., 
Koerb., are much more puzzling. We might take it for possible indeed 
to refer the rock-Sapec^ifS to Verrucana § Thelidtum, which Anzi has 
united to Sagedia, and the corticoline, with Naegeli and Hepp, to Pyrenula 
§ ArtJiopyrenia, with which last Mudd has associated the whole group ; 
but the agreement of rock- and bark-forms is sufaciently striking, and 
the often distinct thallus of most of these forma, taken in connexion with 
their well -characterized spores lends weight rather to the view of Nylan- 
der, followed in this by Th. Fries, that a still closer relation exists between 
Sagedia and Segestria § Segestrella. The latter differs notwithstanding in 
its coloured perithecium, and, as I have attempted to shew, the colourless 
spores are probably to be taken for a decelerate exhibition of the modifi- 
cations of the finally muriform type. In Sagedia, on the contrary, the 
ultimate modification of spore-sti-ucture as yet observed (in an American 
Uchen) is the aeieular; referring the group to the colourless sporo-sories, 
and the right extreme of the sub-family. 

Beside Sagedia, Verrucaria, and Pyrenula, this group embraces also 
some mostly inferior, and more or loss questionable modifications of the 
type of the genus last named, which are commonly kept distinct. Fyren- 
astrum is to Pyrenula as Astrothelium to Trypetkelitim. Endococcus, 
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Nyl. {Tichothecium, Mass., Koerb. Parerg.) a little group of minute 
parasites on roek- and it now appears (Nyl. N. Gran.) on bark-lichens is 
however, irrespective of its certainly questionable liehenose character 
(Th. Fr. Gen. p. 113) not well to be distingmehed from Pyrenula ; and 
waa originally referred by Koerber (Syst.) to the same cluster which 
includes P. tlwleena {Microtlielia, Koerb.) as it is now by Stizenberger. 
— Melanotkeca, Nyl., distinguished by him as differing from Verruearia 
'ague acOlypMs a Graphide' (Pi/c p. 69)includesaswellabrown-spored 
lichen (Mekmotheca pr. p., Fee) as a cluster of forms with colourless, 
enlminating in acieular spores ; and the latter group (Tomasefto, Mass.) 
however associable with the former, should seem, from the point of view 

of this book, to belong to a different spore-series. ^ -And finally, in 

Strigula, Fr.,w6 reach perhaps the extreme limit of the class in this 
direction ; this little cluster of epiphylline plants, having been originally 
discribed as a type of pyrenomycetous Fungi, and deserving, now that its 
liehenose character is allowed, scarcely more than the last place, 

LXTI. — SAGBDIA (Maes.) Koerb., emend. 

Koerb. Syst. p. 362. TerrucariEe sp., Ach. L. TJ. p. 51 ; Syn. pp. 88, 94. Fr. 

L. E. p. 448. Borr. in E. Bot. Suppl. t. 2597, f. 3 . Wallr. Fl. Crypt, 

Gei-m. 1, p. 299. Schser. Spicil. p. 342. Leight. Brit. Ang. Lioh. pp. 42, 

53, t. 18, f, 1,2; t.23,f,3. Nyl. Prodr. p. 186 ; Pyrenoe, p.36; Lich. 

Scand, p. 377. Sagedise spp. (&Porinfesp.?) Massal, Eic. pp. 159, 191. 

Pyrenulas spp,, Naeg. & Hepp in Hepp Flecht. Eisr. t. 2. Sagedia 

pro. p,, Anz. Catal. Sondr. p. 108, Segestrifesect., Th. Fr. Gen. p. 106. 

Sagedia pro p,, (& Porinffi sp. ?) Stizenb. Beitr. 1. c. pp. 147, 149. Ar- 

thopyreniEB spp., Mudd Man. Brit. Lich, p. 299. 

Apotbecia ioDato-superficialia, peritbecio distincto atro, amphi- 
thecio pallido !. dein nigricante, parapbysibus capillaribus, I. nunc 
diffiuxis. Spor^B e cymbiformi fusiformes 1. clavafeB, dein aciculares, 
quadri-pluriloeulareSjiDcolores. Spermatiabaud visa. Thallua crus- 
taceus, uniibrmis, evaniduave. 

As compared with the nest two following genei-a, the present, from the 
point of view at least of this treatise, may seem well distinguishable; but, 
as in those, almost all the characters are uncertain. A kind of superiority 
over the merely corticoline assemblage (Pyrenula) should seem perhaps 
to be indicated by the here evident, close affiuity of the barii- to the rock- 
forms, and no leas by the generally distinct, liehenose thailns ; and such 
superiority to be in fact admitted, as well in the place (in hts Verrucaria) 
assigned by Nylander to the group, as in Koerher'a later reference of one 
member of it (Parerg. p. 325) and Th. Fries's of the whole (Gen. p. 106) 
to Segestria •■ but this difference ceases to be appreciable in certain types 
which may yet prove to be associable with the genuine Sagedtce. The 
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amphithecium is almost always colourless, as in Segestria, and so described 
by Nylander (Tyrenoc. p. 36) but Verruc. qumtaria of this author (in 
Frodr. Fl. N. Gran, p, 115) a Japanese licben, scarcely indeed differs (the 
spores proving to be at length 7-8-loeular) from Sagedia oUvacea (Borr.) 
except in the blackening of the interior exciple. The capillary paraphyses 
are certainly a distinct feature in Sagedia, Koerb., and relied upon, in 
their dispositions of the group, by the other authors named; but the little 
dependence really to be put upon tliia character is indicated io Pyrenula 
§ Arthopyrenia, where P. punctiformis, v.fallax, Nyl., with well-marked 
paraphyses, is inseparable specifically from other forms in which these 
orgaua are all but deficient. And even the generally lanceolate outline 
of the thekes of our group ceases now (as in S. ilUnUa, Koerb., Zw. exs. 
n. 86, and S. lactea, Koerb.,Zw.ea;s, n. 44) to be always available. There 
remains then, and the remark is equally true of Verntcaria and PyreniAa, 
nothing but the spores upon which to predicate generical difference ; and 
even here we are embarrassed, in the case of the two genera last named, 
by the fact that both belong to the same (typically coloured) series, and 
offer only different expressions of the same spore-type. Not so, if we do 
not mistake, with Sagedia ; tho spores of which are always colourless, 
and proved to be typically so, and to belong therefore to the' colourless 
series, by their final, unequivooal exhibition (in an American hehen, as in 
another from Japan) of the a«icular type. 

There are but few indications of this type in the Verrucariacei, and 
most of the lichens distinguished by it, are perhaps closely akin. Thus 
Verntcaria gibha, Nyl. Prodr. p. 185 (Sarcopyrenia, Nyl. Pyrenoc. p. 69) 
seems, so far at least as the descriptions extend, to be scarcely separable 
but by the obsolescence of the paraphyses. LeptorhapMs Beckliausiana, 
Lahm (Eoerb. Parerg. p. 396) also a rock-lichen, the acicular spores of 
which are cont^ned in ' fusiform ' thekes, differs in the same way ; and 
may carry with it to Sagedia the other species of LeptorhapMs, growing 
only on bark; these last appearing to be clearly distinguishable from 
Pyrenula % Arlkopyrenia, if in nothing else, in their spore-type ; and 
only to differ from Sagedia in the imperfect paraphyses. It seems on the 
whole unlikely that so degenerate a cluster of Pyrenula as is brought 
together in Arthopyrenia, Massal., should possess saxicoline members; 
and Koerber himself indicates that the spores of his A. saxicola (Parerg. 
p. 387) agree rather with those of Sagedia; while neither the obsolete- 
ness of the paraphyses nor the variation of the thekes (as see above) 
are perhaps enough to distinguish it. And flnaily it were to be expected, 
if the group, as thus hypothetically conceived, is found a natural one, 
that species referable to it, but differenced by other modifications of the 
spore-type, should offer themselves : lAthospJimria, Beckh. (Koerb. Parerg. 
p. 344) a rock-liehen, with much elongated, ' obliquely btelavate, uebu- 
loua-monoblastish ' spores in ' fusiform -cylindraceous' thekes, may not 
impossibly prove better associable with Sagedia than with Tcrrucaria. 
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Of Sagedia, Koerb. Sifst., this author reckoned teu species (all of 
them subsumed by Nylander, Pyrenoc. p. 36, under his Verrucaria chlo- 
roUca) and four others are added in his Parcrga. Beyond Europe and 
North America, the group is represented in Peru, and Polynesia (Nyl-)- 
Four, more or less distinguishable forms, are known to me as North 
American. 

Sagedia chloroHca (Ach.) Mass. Granitic rocks. The spores are now 
quadrilocnlar, measiiriiig 0,015-23™'"- long, and 0,0035-45"""' wide ; New 
Bedford (Mr. Willey). But much more commonly we find more elongated, 
dafityloid-fusiform, 6-8-locular spores, measuring 0,023-40""- long, and 
0,0045-7"'"^ wide ; New Bedford and Weymouth (Mr. Willey) North Car- 
olina (Dr. Curtis), The two forms do not appear to be distinguishable 
otherwise from each other ; or from the European species ( Verr. chlorot- 
ica <& V. macularis, Zw. exs. n. 152, 153. Sagedia maewlaris, Koerb.). 

No distinction is admitted by Nylander between the eorticohne forms 

subsumed by him under his Verrucaria cklorotica, and the saxicoline. 
And looking only at the European lichens in question, this construction 
appeara to be sustained, in any full comparison, by the spores. Like 
Sagedia cklorotica as here understood, the corresponding bark-lichen, as 
it occurs iu Europe, exhibits broad-fusiform, quadrilocnlar spores, meas- 
uring 15-23 micromill,, in length, which pass finally into much longer 
(Hepp AbhUd. n. 48) 6-8-!oeiilar, finally elavate ones (Leight. Ang. Idch. 
1. 19, J. 1) which reach 32-36"™"'' in length. Those dimensions may well 
be exceeded in the plant described by Leighton ; and we have then, in 
our North American Sagedia Cestrensis ( VerriKaria, Tuckenn. in Dar- 
lingt. Fl. Cest. 1853, p. 452)' as it commonly appears — in New England, 
and southward to Pennsylvania (Dr. Michener) North Carolina (Eev, Dr. 
Curtis) South Carolina (Mr. Eavenel) Alabama (Mr. Peters) and Louisi- 
ana (Di-. Hale)^but little heyond possibly largei p the a m 
distinctly conditioned by the thallus, and more evidently nd nstantly 
elongated spores (averaging, in my specimens, 30-50™ a 1 n th 1 j 
2i-5™""*, in width) to distinguish it. The spore-histo y t u pi nt 
not yet however completed. The long-dactyloid or cla t po ah 
finally, with us, and in forms otherwise inseparable th f 11 a ul 
shape, measuring then, in Weymouth and New Bedford specimens (Mr. 
Willey) 41-57, 53-57, and 53-76"""™-, in length, and 2*-3i"""™-, iu width ; 
andin Alabama ones (Mr. Beaumont) 69-83"""™-, iu length, and 2^3™"'"'-, in 
width. The Massachusetts specimens with longest spores were on Hem- 
lock ; and Mr. Willey has recently sent others, from the same bark, the 
spores of which reach 72-118""""'', in length, and 3-4""""'- in width. I 
possess what seems the same lichen from Beech trunlis iu Japan (Mr. 
Wright) the aclcular spores of which measure 41-64™™"-, in length, and 

' V. Cesirica, as named l)y me, and cited in ^yl. Fyrenoo. p. 36; l)ut clianged, 
as above, by tlie author of tlie Flora Ccstriea. 
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g-W""'"'', IE width. Eowevcr closely tlien our plautmayprohablyapproacli 
that form of Veirucaria ckloroHca, Nyl., which was described l>y Borrer 
as F. oKvacea, and flgiirod, as above citod, by Leighton, wo are not with- 
out reason in keeping it, for the present, apart. S. lactea, Koeih. (Zw, 

exs. n. 44. Kabenh, Lick. Eur. n. 599). On various barks. White 
Mountaine (Oakea herb.). New Bedford (Mr. Willey). Pennsylvania, iu 
several conditions (Dr. Michener). Apotheoia of twice the size of those 
of the European specimens cited ; but in other respects the American 
lichen scarcely differs, unless indeed that the G-8-locnlar spores (averaging 
16-37™"""-, in length, and s-?™"""-, in width) pass often, from broad-fusi- 
form becoming dactyloid, into oblong conditions. Thekes by no means 
always lanceolate in my copy of Zw. exs. n, 44; and they are rather 
saccate- clavate in our plant : which, however little it really differ from 
other corticoline SageMis, is at once distinguishable from them by its 
■white tballus. - — — S. oxj/spora(Terr'Mcma,'Nyl. V.epidermidis,var.,AQ.h. 
V. aUdssima, Nyi. Sccmd.). On barli of Birch, and Oak, Massachusetts 
(Mr. Willey). Spores varying much in length, and from fusifonn to 
acieular; but other differences scarcely observable in the numerous speci- 
mens. The species is rather remarkably separated from the type of 

Sagedia by its indistinct paraphyses. Thus understood, as inclusive 

■A^m at Lepiorrhaphis, Koerb., Sagedia maybe taken for equivalent to 
End<ypMs, Norm. Con. p. 28 (1852) from which this author, by his obser- 
vation that the apotheeia of his new generic type are those of Vcrrucaria, 
as limited by Pries, certainly seems to exclude (though he nowhei-e 
mentions) Segesfria lectissima. Endopkis is then the oldest, but scarcely 
the preferable name, 

LXVII, — TBEKtrCARlA, Pcrs., cmeaJ. 

Terrucaria pro p., & Sphserias sp., Pers. in TJst. Ann, Bot. ; & Syn. Fung, 
add., p. xxvii. Verracaria pro p., & Pyrenulie spp., Ach, L. U. pp. 
51, 64 ! Syn. pp. 93, 122. Eschw. Syst. p. 16. Pee Ess. p. 40. Terru- 
caria prop., Fr. S.O.V.p.264. Mey. Entwick. p.329. Schfer. Spieil. 
pp. 53, 332. Sagedia pro p., Terrucaria sect, 1, 2, & Limboriie sp., Pr. 
L. E. pp. 413, 430, 457. Mont. Aperj. Morph, p. 11, Thrombi! sp., & 
Terrucariffi spp.. Walk, PI. Crypt. Germ. 1, pp. 294, 297. Pyrenula pro 
p., Terrucaria pro p., Thrombii sp., & Limboria, Schier. Enum, p, 208. 
Sagedia spp., & Terrucariie spp., Loight. Brit. An^oc. Lich. pp. 22, 35. 
Thrombn spp., Terrucaria max. p., Amphoridium"Lithoicea,Bagliettoa, 
Arthopyreniie dein Acrocordise sp., Thelidium, Porphjriospora, Poly- 
blastJK spp., & Sporodictyon, Mass. 0pp. cit. in locis. Terrucaria, 
S^edia pro p., & Thelotrematia spp., Naeg, & Hepp in Hepp Pleoht. 
Eur. t. 2. Terrucaria pro p., & Limboria, Njl. Pyrenoc. pp. 22, 36, 63 ; 
Lich. Scand. p. 270. Terrucaria, Bagliettoa, Acrooordise sp., Theli- 
dium, & SphEcromphiile pr. p., Koerb. Syst., in locc. Thrombium, 
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Vorrucaria, Bagliettoa, Acrocordiaj sp., Tlielidium, Polyblaetia mas. p., 
& Sporodietyon, Koerb. Parerg. in locia. Verrucaria, AeroeordiEe sp., 
Sagedia pro p., & Tholotrematia spp., Anz. Catal. Sondr. in loco. 
Thrombium, Terriicaria, Acrocordim ap., Thelidinm, Polyblastia & 
SporodictyoE, Th, Fr. Geii. in loco. Ven'uoiiria, Thelidium pro p., & 
SpbEBromphale pro p., Mudd Man. Brit. Licb. ia loco. Thrombium, 
Verruearia,Limboria, Arthopyreuia pro p. , Polyblastia, &Spoi-odictyou, 
Stizeub. Beitr. 1. c. in loeia. 

Structuram deseripserunt Tulasno Mi'im. RuvIosLioh. pp. .')(,57, yo, 
t. 13, f. 1-13 ; Fuietiug 1. c. p. 45. 
Apothecia inoato-prominula, perithecio atro, amphithecio pallido 

1. tIeiQ Digricante, parapbysibua teouitnia plemmque iudistinctisl. 

diffluxis. SporfB ovoideo-ellipsoidsEc, e simplioi bi-quadriloculares, 1. 

demuni muriformi-multiloculares, subincolores. Spennatia (quantum 

oba.jacicularia; sterigmatibus simplieibus. Thallus crustaceus, sub- 

tartareua, uniformis, rarins areolato-squamulosus. 

Tbe rod:- and eai'tb- Verrucaria are not only of distinctly bigber rank 
tban tbe corticoline groups bere brougbt togotbor under Pyrenula ; but 
we find also, if I mistake not, an appreciable, general dtfterence, of whlob 
tbero ie no trate iu tbe analogous portions of Biaioreei and Eulecideei, in 
the spores. Wecannot distinguish iu this way the sasicoliue types of the 
higher groups just referred to, from the cortaeobno. But oneshaU hardly 
compare tbe spores of Verrucaria, as the genus is understood in this 
place, exbibitiug, with regularity of expression, the suceeeeiFe steps in 
the differentiation of its spore-type, from the simple ( Verrucaria, Koerb. 
Sust.) to thebi-quadrllocidar{rft«MiMJW, Mass.) and finally the muriform- 
multilocnlareondition{Pt)i2/6foi5(iamax. p., Mass.) witbtheheapof varied 
and irregalar forms which characterize Pyrenula (P6e, Naeg. & Hepp, 
emend.) without acknowledging that we have, in the groups first and last 
named, two distinct exhibitions of the (normally) coloured spore. 

As hero taken, Verrucaria is then a group of genuine lichens, with 
distinct and often conspicuous thalbis, and a full and harmonious apore- 
cliara«ter, which is regarded as separable from closely related groups, on 
the one band by its carbonaceous exciple, and on the other by subtle but 
appreciable conditions, dependent, it is presumed, on these plants being 
confined to iuorganie substrates. 

Only some fifteen or sixteen specific forms of Verrucaria, as under- 
stood here, were recognized by Fries. Tbe mimberhassince been greatly 
increased ; and as now reckoned, in the latest German revisions, exceeds 
ninety. These have in part been determiued since tbe date of Nylander's 
monographical exposition of the tribe : in the latter however it is observ- 
able that only twenty-seven species are admitted. About two-thirds of 
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these rook-lieliens, as described by Koorbor, are caloareoas; and nearly 
the whole was first detected in, as a very large part is still confined to, 
Europe. The North American lime-rocks have as yetbcea little ezplored; 
and are possibly less fertile in Vermcarun tbau the European. But the 
whole genus requires study here. 

Sect. 1. — Spores simple. 
F. epigoia (Pel's.) Aeh. On denuded surfaces of earth ; common in 
Maryland, and Virginia. Illinois (Mr. Hall) Vermont (Mr. Frost) Massa- 
chusetts {Mr. Willey) New Jersey (Mr. Austin). The very delicate para- 

physoa are well distingnishable. V. maitra, Wahl., Th. Fr. Granitic 

rocks on the sea-shore ; Massachusetts (Mr. Russell), I find it common 
on the Maine coast; and Vahl collected it in G-reenland (Th. Pr. lAch. 
Arct. p. 26S). — Var. aractina, Th. Fr. {Verr. aracUna, Wahl., Nyl.) 
chffers but little, aud has also been recognized by Dr. Fries in Greenland 
specimens. Paraphyses, as in most of the species, scarcely or only very 
imperfectly to be made out ; running together, so to say, or dissolved at 
length into an imdlstingnishablo mass. Intennediate gradations between 
such obscure, and the distinct expression of this struetnre are not however 
wanting, aud too much weight has with scarcely any doubt been accorded 
to the difference. In the American V. muralis {which is at any rate a 
genuine Vermcaria, Koevb.) I observe the paraphyses now plainly dis- 
tinguishable ; and the author just cited describes them, ' dock naturlich, 
dein GaUungS'Charactergemass,daJ)eimucUaginosverschmol^n,' iuseveral 

instances. (Sysl. p. 375. Parerg. p. 350). V. ceuthocarpa, WaM., 

Nyl- On granitic rocks often wet by the sea. Greenland, Vahl (Th. Fr. 
1. c.) and to be looked for here ; the_Iiehen of Wahlenberg being described 
by him {Fl. Lapp.) as occurring ' in foveolis petrarum aguam marinam 
rettneritibus.' Var. wwcoaa, Nyl. (Fen-.j»!«MS«,Wah!.,Th.Fr.) found 'in 
petris maritimis suhftuxu semper aqua immersis' {Wahl. !. c.) is also an 
inhabitant of Greenland {Th.Fr. I.e.) and it may weU be of more southern 
regions. Spores smaller than in the last species. V. pinguicifla, Mass. 
(Am. in herb. Kvempelh. !) Lime-rocks. Trenton Falls, New York. A 
distinct lichen, agreeing also in the spores with the cited European speci- 
mens. Nylander {Pyrenoc.) reduces it to a variety of V.pluml>ea, Acb. 

V. margacea, Watil., Nyl. Granitic rocks often overflowed by fresh 

water. Notch of the White Mountains, Also at Weymouth, Mass. (Mr, 

Willey). F. M^resccMS, Pers. Lime-rocke. Canada (Mr. Drummond). 

Vermont {Mr. Frost). Pennsylvania (Dr. Michener), Ohio ( V. eltsochroa, 
Tuck, Syn. N, Eng. p. 87). (Lea), Extending also to other rocks, slightly 
if at alt impregnated with lime. Pebbles in bank-walls, Cambridge. 
Boulders in walls, Amherst. Old bricks. New Bedford (Mr. Willey), 
Louisiana (Hale). Sagedia viridiOa, Fr. i. S., is referred here byTh, 
Fries {Lich. Arct.) as by Nylander ; and the lighter colour which marks 
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this form is eliai'aoteristical of most of the Americau specimens. More 
distlDguishable ia the rimoso-areolate crust of Verr. fuscella, Koerb. 
{SageAia fusceUa, Fr.) represented, if I miatalie not, by a iieben from 
lime- and flint-rocks, Alabama (Mr. Peters) and possibly hy others from 
Vermont (Messrs. Eussell and Frost) but reduced also by Nylander to a 
variety of F. nigrescens. From this however the writer just cited still 
keeps apart his F. virens (Ft/rmoG, p. 24. Sagedia Nmxs Anglice, Tucb- 
erm. inlitt.) occurring on schist in Vermont (Mr. Frost) as on other rocks, 

also not without trace of lime, in Massachusetts. F. rupesiris, Schrad. 

Lime-rooks. Canada (Mr. Drummond). Maryland. Virginia (Eev. Dr. 
Curtis). Texas {Mr. Wright). Y^. pti/rpurascens, Schfer, Alabama (Mr. 

Peters). F. muralis, Acb. Old mortar in the old Watertown burping- 

ground. On mortar, and dead sea-shel!a, New Bedford (Mr. Willey). A 
not dissimilar lichen from lime-rocks in New York, and Vermont (Mr. 
Eusseil)and Canada West (Mr. Drummond) is perhaps also to be referred 
here. The species is reduced to a variety of the last (but ill-r 
in my American specimens) by Nylander, and Th. Fries. 



Sect. 2.~Sfokbs bi-quadbi-i 
F. Nylanderi, Hepp {Ftecht. Ear. n. 440; Koerb. Parerg. p. 350) 
V. Hudsonana, Hepp (. c. n. 945, On serpentine, near Holjoiten, New 
York (Hepp, I. c). The Uchen is unknown to me. In the European one 
(Eabenh. lAch. Ewr. n. 594) I flod the paraphyses, however more distinct 
than in most other Verrucarim, stUl imperfect. Aud in this respect an 
externally similar plant found here on granitic rooks (New Bedford, Mr. 
Willey) with capillary paraphyses, and smaller, narrower, 2-3-locular 
spores {0,014-21"""- long, and 0,005-7°""- wide) must be pronounced differ- 
ent. Canadian specimens on limestone (Mr. Drummond) agreeing pretty 
well with the others named, ia general aspect and in the small fruit, offer 
ovoid, bilocular spores (0,011-33""'- long, and 0,007-9'""'- wide) aud the 
paraphyses are uudiatinguishable. It must be left to farther enciuiry to 
determine the rank of these lichens. Nylander {Pgrenoa. p. 54) regards 

Hepp's plant as only asmall-fruitedform of V.conoidca, Fr. V.pt/retz- 

ophora, Ach., Nyl. Lime-rocks. Trenton Falls, Now York. Also at 
Chittenango, N. T. (Mr. Willey) and Missouri (Mr. Hall). Thallus tar- 
tareous, contmnoas and at length ragulose, or now chinky, ash-colocred, 
variegated more or less with black lines. Spores 4-locular, 0,032-46'"'"- 
long, and 0,011-18"""- wide. —From this I cannot but separate a Verrucaria 
of the present section, from lime-rocks in Canada (Mr. Drummond) which 
preseuta a thallus of minute, rounded, oliviuieous becoming grayish, 
commonly discrete grannies ; apothecia scarcely exceeding 0"™- 2, to 
0""°^ 3, in diameter, or less than half the size of those of F. pyrenopJtora ; 
and ovoid, 4-locuIar spores, 0,023-30™"'- long, and 0,009-11'"'"- wide. It 
has unfortunately been collected only once, but may conveniently be 
distinguished as V. microbola. 
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y. terrostris (Th. Fr. su^ Poli/Mastia, lAch. Arct. p. ^5, Se. herb.). Oa 
the earth. Arctic America (Behring's Straits) Mr. Wright. Apothecia 
clothed hy the thallus; hut heeoming at length nalied. In this species, 
Polymastia, Mass., appears scarcely to he separahle from Sjiorodictyon, 
Mass., except hy the condition of the paiaphyses. 

LXTIII. — PTEENULA (Aoh.) Naog. & Hopp, omend. 

Pyreaula (escl, Sagediia) Naeg. ficHepp in Hepp Flooht. Ear. t. 2, & passim. 
PyrcEulEBspp., & Verruoarise spp., Ach. Syu. pp. 117, 87. Eachw. Syst. 
p. 16. Pyrenulama^. p., & Terrucaria max. p., F6e (Ess. p. 40) Suppl, 
pp. 76, 84. Ven'iioarl^ spp., Turn. & Borr. Lich. Brit. p. 203. Borr. 
in E. Bot. Soppl. Fr. S. 0. V. p. 2G4 ; L. E. p. 443. Mey. Entwicif. 
p. 329, SchEBr. Spieil. p. 54. Mont. Aperf. Morph. p. 11. Tucii. Sya. 
N. Eug. p. 86. Leight. Brit. Ang. Lieh. p. 35. Nyl. Pyreaoe. p. 40, 
&c. ; Liefa. Scand. p. 279 ; ia Prodr. Nov. ttraa. p. 113 ; Sya. Lich. N. 
Caled. p. 84; Add. Nov. ad Lich. Ear. m Flora Eatish. Pyremila pro 
p., & Verracaria pro p. Schier. Euum. p. 212. Pyreaula, Blastodes- 
mia, Arthopyreuia pro p., Acrocordia pro p., Eunodoa, Polyblastia3 
spp., & Microthelia, Mass. 0pp. var. Acrocordia pro p., Mioi-othelia 
prop., Arthopyrenia pro p., Pyreaula, EJastodesmia, & PoIyblastiEe spp., 
Koerb. (Syst.) Parerg. p. 333. Th. Pr. Gen. p. 106. Pyreaala, Acro- 
cordia pro p., Arthopyrenia, & Microthelia, Ana. Catal. Soadr. p. 108. 
Pyreaala, Thelidium pro p., & Arthopyreaia pro p., Madd Maa. Brit. 
Lich. p. Wt. Sagedia sect. 2, pro p., Arthopyrenia sect. 3, Microthelia 
pi-o p., Pyrenuia, & Sporodictyoa pro p., Stizenh. Beitr. 1. c. p. 147. 

Stracturam esposaerant Talasac, Mem. sar les Lich. pp. 58, 192 ; 
Fuisthig, 1. 0. p. 51. 

Apothecia emerso-denndata, perithecio atro, amphithecio pallido 
1. dein nigricante, pataphysibus eapillaribus nuuc diffliisis. Sporaj 
ex ellipsoideo oblong^e, bi-quadri-pluriloeulares, demum et murifoiini- 
multiloculares, fuscescentes 1. decolores. Spertnatia oblonga, bacil- 
laria, 1. acleularia; sterigmatibua simpliclbus. Tballus hypophlceodes 
obsoleacens, rarius epiphloaodes. 

There can he no doubt that thepassageflrom the Se^esWe* to the sub- 
family now before us is a descent ; or that the carbonaceous exciple is 
inferior to the coloured. We have seemed however to find that there are 
some appreciable degrees ia this degradation of the Verrucariaeeous 
apothecium. Acicular spores hft up the little group of Sagedm to a 
h^her spore-series than that to which almost the whole remainder of the 
tribe should seem to be referable ; and place it therefore at the head of 
the PprcnulH. It is not surprising then that this groap shoidd embrace 
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aa well bark- as roek-licliens. But it ia less easy to bring together on 
t«rins of eqnalitj the two remainmg, large assemblages ; aad we gladly 
follow Naegeli aud Hepp in keeping tlie corticoline Fyrcnula separate 
from the sasicoline V&>-rucaria, as distingnishable, if by nothing else, by 
its undeniable inferiority. This inferiority is indeed, as already above 
suggested, of such a natu e aa to nvolve even the f ndamental quest on 
of class-affinity ; and n separat m" Vetn a i the efo e f om P e 
we are removing what w th 1 the mi ked reduct on mi Irequent 
obscurity of structure a e st 11 fu ly ent led to be ca ed hchens fron 
what, at the best, dose ve o h gher name th u the eiu vo a one of 
myoo-liehetLS. Even v t fa t y a spec ea as Fj e wlu jc a 

(Acrocardia, Koerb.) 8 so close an I he m croscopical details scarcely 
embarrass the evidence to '^ J/emo m stmden Pr (to wh eh P nes h m 
self regarded his Ve tonna aba as, too ne r ) thut Schterer s sa d by 
Hepp to have confused the two m his publications. The remark holds 
equally good of the central assemblage of the genus, with coloured 
spores {Pi)renula, Eoerb.) if indeed here the fuugic relationship does not 
become more evident. And when we reach the extremity of Pprenula 
represented by P. jramcft/ormiis and P. rhyponta (Artlwpyrenits, Koerb.) 
we have amved where we touch Fungi, according to Fries; or enter 
among them, according to Wallroth {Naturgesclt. (I. FlccM., 1, p. 150). 
Both of these were competent enquirers ; and later investigations of the 
internal structm-e of the groups referred to, have done little, that I am 
aware of, to invalidate, in this regard, the earlier. 

Pyrenula, as here understood, may appear then to be distinguishable, 
in a measure, into smaller groups ; but these assemblages, though passing 
in fact for genera with most recent writers, are far from satisfactorily 
defined. All internal structure of the apothecia, even that of the spores, 
fails at length to afford sufficient criteria. MicrotJielia, Koerb., in America 
at least, only adds the (typical) coloration to the spores of Arth-opt/renia ; 
and its type (M. micwla) might well appear, from this point of view, with 
difficulty separable even in species (Nyl. Pi/r. p. 61) from a well-known 
fonn of the latter. Arth^iyrenia seems better distinguishable from 
Ad'ocordia (the type of which was yet originally placed Ijy Massalongo 
with the former, as it is now by Nylander) but the last exhibits finally, 
even in A. gemmata, a tendency to arthopyreuiine modification which 
becomes distinct in the not rarely quadrilocular A. biformts (Borr.!) and 
we lose at length all hold except on the paraphyses; these being undis- 
tinguishable in ordinary conditions of Pyrenula {Artliopyrenia) pmhcH- 
formis, but yet sufficiently obvious in the v. fallax, Nyl- The colourless 
(or decolorate) spores of Acrocordia gemmata contrast, in like manner, 
sharply, with the coloured ones of Pyrenula, Koerb., but both offer only 
modiflcatioDS (as shewn by the young spores of Pyrenula) of the same 
type; and F. hpalospora (Nyl.) might perhaps as well be considered a 
quadrilocular Acrocordia, as (with Nylander, who especially compares the 



bjGooglc 



(272) 

American liolien with Pyrenula leucoplaca) a decolorate oxliibition of tliu 
spore-type of the last-uamed group. Blastodesmia is a modiflcaiaon of 
the P^ewMto-spore, looking, as Massalongo saw, towards his FolyUastitP 
cortAeolcB, and in fact merging in the latter. As seen indeed iu the tropical 
species, the paiasage from Pyrenula, Koerb., to the ^laxk-Foly'blastm: 
(Sporodictyon, Stizenb.,j5ro^,) is so nearly imperceptible, that we carry 
art beyond its prorince, to di^oin these clasters. There is at least no 
room for donbt that, excluding species of Sapedia, Eoerb. (on the ground 
assumed in this treatise that the acicular or colourless spore-type is of a 
distinct and higher series than the muriform or coloured) we have iu the 
corticoline section of Verrucaria, Fr., into however many suboi-dinate 
clusters we t^vide it, a natural group, distinguished from the eaxicoline as 
well genei-aUy by a significant deterioration of lichenose character, as 
specially by the obsolescence of the thalius, and the marked coloration 
(in the principal and central types) of the spores. 

Like Thelotrema, with which genua it agrees, as elsewhere already 
suggested, in some important structural features, as especially in the rich- 
ness and not unfrequent irregularity in details of its spore-history, 
PyrewM^a has its centre and a wide extension in the intertropical regions; 
the number of northern and austral species recognized by Nylander not 
much varying perhaps from one-third only of the whole. Several inter- 
esting European Pyrenulce are still unknown as North American ; but 
our southern limits include already — and the number will doubtless be 
estended — some important tropical ones. 

Iforth American species with {exciting 1, 2} decolorate spores. 
Pyrenula pygitKsa (Koerb.) (Microthelia, Setn TCchothedum, Koerb. 
Endococcus erraticus, Nyl. Pyr., e Licit. Nov. Gran.). On the thalius of 
a Lecidea, Greenland, J. Tahl, e Th. Fr. Licit. Arct. p. 275. The only 
instance in Pyrenula of polysporons thekes ; and so close is the relation 
of the above -reckoned form to another in which the spores are commonly 
in eights, that authors who have generally accorded systematic weight to 

the polysporous anomaly, ht^ve not attempted it here. P. iJielcena 

(Aoh.) {Verrucaria, Ach., Nyl.). Trunks, North Carolina (Eev. Dr. Cur- 
tis). 8outhCarolina(Mr.Ravenel). Alabama (Mr. Peters). Also (scarcely 
differing) on White Birch, Massachusetts. Spores bilocular, smaller than 
in the nest species, and always brown. Paraphyses, in our plants, rarely 
and only imperfectly distinguishable. The European Verr. ciitereUa, 
Plot., Nyl. 1853 {Microthelia mimla (Flot.) Koerb. )"'varies similariy (Nyl.) 
iu this last respect, but is scarcely to be kept apart (Nyl. Scand. p. S82). 

P. puKcHfortnis (Ach.) Naeg. in Hepp Flecht. Eur. 1853 {Verr. 

epidermidis, Nyl. Artltopyr. analepta, Koerb.). On various bai-ks, com- 
mon in New England ; and occurring westward to Ohio (Lea) and through- 
out the southern States (Eavencl, Hale, &«.). The bi-quadrilocular spores 
larger than in the last, and without colour ; but similar lichens occur with 
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amaller spores, ■which shew colour toMIo yet in the thekea. 
capillary and. quite distinct {y.faUax, Nyl.) or more or less obsolescent. 
Ill a well-marked form with quadrilocular spores (Illinois, Mr. Hall) and 
in another, leas distinguishable from common states of the species (on 
Birch, New England) the spore-cells are at length divided longitudinally, 
as in Arthopyrenia qmreus, Mass. Hie. f. 337 ; thus adding to the evidence 
afforded by Artkonia, and by the similar forms of both groups in which 
coloration is distinct, that colourless spores of this kind are in fafit decol- 

orate exhibitions of the muriform, or colonred type. P. quinqiie-septata 

(Nyl.) {Verrucaria, Nyl. Pz/r.). On Holly, South Carohna (Mr. Eavenel). 
Alabama (Mr, Beaumont). Spores elhpsoid and oblong- ellipsoid, 4-7-loc- 

nlar. Paraphyses not well distinguishable. P. subcinerca {Verr. 

cMorotim, v. sttbcmerea, Nyl. Pyrenoo. p. 37). On the barb of Xa/nthoxy- 
lum, Texas (Mr. "Wright). On Taxocliitm, southern Texas (Mr. Kavenel). 
Amphithecium black (as obser7ed by Nylander, 1. c.) and the lichen 
appears to be rather akin to the last species, bnt varies in its quadrilooular, 

more finger-shaped spores, and in its distinct paraphyses. P. Cinc7ioncs 

(Ach.) (Verrucaria, Aoh., e Nyl. N. Gran. V.prost(ms,Mout., Njl.-Pyr.). 
On bark (determ. eel. JVj/i.). Texas (Mr. Wright). South Carolina (Mr. 
Bavenel). The biloculat spores now thrice eonstrioted; andthespore- 
eella also indicating a tendency to pass into four. Paraphyses distinct. 

P. subprostans (Nyl.) [Verrucaria, Nyl. Pyr.). On Bald Cypress 

{determ, eel. Nyl.)- South Carolina (Mr. Eaveuel). Differs (in these 
specimens) from the last in its larger apothecia, and smaller spores- 

Paraphyses, as in the remaining species, distinct. P. tropica (Ach.) 

{Verrucaria, Ach.). On various harks {determ. eel. Mont.). South 
Carolina (Mr. Eavenel). Alabaiiia(Mr,Peters). Louisiana (Hale). Spoi-es 

oblong, qnadrilooular. P. gemmata, (Ach.)Naeg. in Hepp JF7ecfti. Sw. 

{Verrucaria, Ach.). Trunks, common in New England. Spores often 
short-obtuse-ellipsoid, especially in small-flMiited specimens ; but in larger 
ones the spores are larger, more oblong and acute, often constricted 
(compare Acrocordia macrocarpa, Hepp in Kb. Parerg. p. 347) and sug- 
gesting as well Arthopyrenia, as younger, colourless conditions of Pyrenula, 
Koerb. Massalongo's figure {Mic. f. 328) of a trilocnlar spore of this 
species indicates a tendency which is common to the present group. In 
Verritcaria l>\formis, Borr. ! — probably also to be detected with us, and 
chiefly differing from smaller forms of the present species in its black 
amphithecium — trilocnlar, and even quadrilocular spores are not uncom- 
mon. P. hyaiospora (Nyl.) ( Verrucaria, Nyl. Pyr.). On various trunks, 

Massaohusetts, New Hampshire, and Now York. Pennsylvania (Dr. 
Michener). Canada (Mr. Drummond), This well-marked North Amer- 
ican Ucheu was first observed by Dr. Nylaader, growing with other species 
sent to him. Spores aeutate-ellipsoid or cymbiform, regularly quadrOoe- 
ular. Most readily placed next to P. gemmata, for which alone of our 
P^rewMteit is likely to bo pLisscd over; but the spores si gulfleaiitly similar 
35 
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iilso, escopt ic tboir want of colour, to thoso of P. leucoplaca, Koerl>. 
(Mass. Mem. f. 170) with which the author of the species considers it 
best associable. 

2. — Species with coloured apOKES. 
F. aggregata,Y€Q Suppl. [Verrttcaria, F6e Ess., Nyl. Ppr.). On tinnks 
{determ. Nyl.) South Carolina {Mr. Raveuel). Alabama {Mr. Beaumont) 
Texas {Mr. Ravenel). Spores varying, as in other species of this bection, 
from ellipaoid to cymbiform, or, less commonly, oblong; quadnlocular 
The habit of the clustered apothecia is altogether that of TrypetlieUam, 
aud T. nudum, F6e, belongs here according to Nylander ; nor do the iporci 
iit least of T. nigritulum, Ny). (Lindig n. 2794) appreciably differ 

Neither of theso lichens exhibits any praper stroma.- P. lettroplaca 

(Wallr.) Koerb. (P.farrea,A(Hi.pt:p.,liiyl.). Trunks. White Mountains 
Vermont (Mr. Froat). Massachuaetts (Mr. Willey). New Toik (Mr 
Peek). Spores fnscescent, 4-7-locuhtr, 0,020-0,027""^ long, and 0,005- 
0,007"""- wide. Paraphyses, as in the other species of this section, distinct. 

P. glabrata (Aoh.) Mass. { Femecaria, Ach,). Trunks, New England. 

New Jersey (Mr. Austin). Pennsylvania (Dr. Michener). Spores cocci- 
form, quadrilocular. I have not received it i^-om the south, but a lichen 
with rather larger, more conical fruit, collected by me in Henrico county, 

Vir^nia, was referred here by Dr. Nylander, P. mamillana (Ach.) 

{Verrmaria, Ach., Nyl.) v. Santensis, Ny!. (V. Smitensis, Tuck, in Utt. 
Nyl. Spn. N. GcUed. p. 88). On various barks. South Carolina (Mr. 
Kavenel). Alabama (Mr. Beaumont). Tesas (Mr. Ravenel). The glau- 
c^scent apothecia become at length quite naked, as in the ordinary 
tropica! state-, aad the lichen, though scarcely reaching the same size as 
the other, and passing here into even minute conditions, differs chiefly in 
its smaller, more cocciform rather than oblong (quadrilocular) spores. 
These spores, and the remark is equally appUcable to the next species, 
occur also with sharpened tips, or broad-cymbtform, when they are often 
colourless ; and sach states compare with the coceiform and coloured ones, 
much as the spores of Tltelotrema Bahianum, &c., with those of T. cava- 

ttim, &c. P. nitida, Ach. (Yerrwcaria, Ach., & Auctt.). Trunks 

throughout the United States. Common from New England southward 
to Virginia. Westward (Lea; Hall). Carolina (Curtis; Eavenel) to 
IjOttisiana (Hale). Spores more commonly cocciform than those of the 
European lichen (differing therefore much as P. mamillana, (?, from «) 
but occuri-ing also in the ellipsoid and oblong-ellipsoid modifieations 

which characterize the type of the latter ; quadrilocular. Var, nitidella, 

Floerk. 1 Southern States. South Carolina (Mr. Eavenel). Alabama (Mr. 
Beaumont). Texas (Mr. Wright). The apothecia smaller than iu a, and 
at length quite immersed (t ptmctella, Nyl. Pyr.). P. paclti/clieila,' 

' Pi/rentila. paehycheiUt (sp- nova) tkalto lii/pojililceod'! ; (jpof/iceiis obteotii* 
(Onim,^ T-l"""- kit.) !. solitanis nimtoidco-promiiiiiUs I. phiribun in vermoas dif- 
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( Verrucaria, Taek.i« Uu. Trypetkelium porosum, Moiit. in lilt. T.pyren- 
wioi(tes,MoQt., cNyl-)- Trunks, South Carolina (Mr. RaYBuel). Alabama 
(Mr. Beaumont). Louisiaua (Hale). Texas (Mr. Ravenel). In regard 
to this, the flaeat of our FyrcnulcB, I flud myself compelled to differ from 
authorities, either of which I should be glad to follow. My late valued 
friend, Dr. Montague, referred the Carolina lichen, with an ' ut videtur,' 
to TrypetMUum porosum, Ach. ; and this when his own T. pyrenuloides. 
with which Dr. Nylander associates our plant, was already described. I 
have no specimen of T. porosum, distinguished, according to Nylander, 
'peritkeeio incohre ml tenuissime infitscato,' — an observation in which 
however he differs from his cited authorities — but the North American 
lichen is scarcely a Trypetlielium. This is equally the view of the author 
last cited; yet hie own reference of the plant to that section of his 
Verrucana {Prodr. Fl. N. Gran. p. 115) which conatitutes Fyrenastntm, 
is perhaps quite as difficult to aiccept. The specific name is, at any rate, 
no longer available ; and I adopt that under which I long since distributed 
Carolina specimens. Spores of the North American specimens of f. 
pach'jcheila before me readily distinguished from those of Pi/renastrum 
astroideum by a more oblong outline ; the number of cells in the trans- 
verse series of spore-cells scarcely exceeding two, while in the Fyrenastrmn 
these are commonly from three to five. Perfect spores with eight to ten 
entire spore-cells occur also; and the passage from these, which are 
nndiatinguishable in type from those of Pyrenula of Koerber, into the 
multilocular modification (Polyhlcistia pr. p^MmiS. ^orodictyon pr. p., 

Stizenb.) is easily seen. P. lacl^a (Mass.) (Blastodesmia dein Poly- 

&tos(«a, Mass.,Koerb. Pyrenula Naegelii, Hepp). Trunks, White Moun- 
tains, on Eock Maple. New Bedford, Mass., on Ash, &c., (Mr. Willey). 
North Carolina (Rev. Dr. Curtis). South Carolina (Mr. Ravenel). Spores 
muriform, fuscescent or colourless, contained, very commonly in fours or 
sises, in oblong, ' aubpedioeilate ' thekes, and measuring 0,027-46"™- in 
length, and 0,013-18""°- in width. But they also ocenr in eights, and 
smaller ; measuring now 0,014-23'""'- In length, and 0,003-10"""- in width ; 
(;orrcsponding sufficiently thus with the spores of PolyUastia sertcea. 
Mass. (XJcft. Ital. n. 263) which is scarcely distinguishable except by the 
differences in dimensions. A lichen from Texas (Mr. Wright) scarcely 

formes dein aggrogatis nigria. Sporm oetonw, ex elUpsoideo nblongm, siihmwi- 
formi-mulfUoeulaTes (aer. iransv. 8-10, long. %-Z) fiiseeseentes, longit. 0,03i>-69'™>-, 
CTOSsit 0,014-33™"-, paraphy^lms capillaribus. Voniiearia pyrermUoideg, Nyl., 

jide ip^ug. Trunks at tbe extreme Boutk ; tke range uf the lichen being similar 

to that of Pyrenastrfi'm asiroideuni, whiob often acoompanieB it, and may even be 
confonudedwjtliit. "With ioiline, the hymenial gelatine of P. pocftyc/wila reddens, 
for the most part ; bnt not always. Small forms of tbe apeoiea oocar ; and one of 
these (P. ihelomorplta, Mihiin Utt.) witb apotheoia only 0"'"'-, 4-0"™-, 7 in diameter, 
and spores not exceeding 0,033-30"™- in length, and 0,007-11"™- in width, deserves 
a separate place. 
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differs oscopt that the spores — agreeing iu tkeir dimeiisioas witli tlio 
larger ones just cited — are in twos; suggesting a comparison witli Verr. 
geminella, Nyl. {Pyrmoc. p. 40) from Mexico. Parapbyses well exhibited 
inmost of tbese plants, tut not always (as compare Koerb. Farerg. p. 336, 
with Ma^alongo and Nylauder) and tbe habit of the species, owing to tbe 
colour of tbe tballine film, and the mostly email apotbecia, seems a little 
alien to that of tbe present cluster. An Alabama liobeu (Mr. Beaumont) 
ie however before me (not well separable from Meissner's specimens of 
P. GincJtoncs, F6e, wbicb is referred by Nylauder to P. niUda) combining 
tbe exact habit of P. lactea, with tbe spores (only smaller) of P. nitidu. 

LXIX. — FTRENASTKUM:, lUsohw. 

Eachw. Syst. p. 16 ; Lich. Bras. p. 142, pr. p. Fr. S. 0- T, p. 20.'). Mcy. 

Entwick. p. 330. Spreug. Syet. Teg. 4, 1, p. 243, pr- p. Mont. Aperc. 

Morpb. p. 11; Crypt. Guy., p. 52; Syll. p. 370. Tuckerm. Suppl. 1, 

1. c. p. 429. Parmentaria,P6eEss. p. 70,t.20,f. 1; Suppl. p. 67, t. 41, 

f. 1, 2. Mass. Eic. p. 144. VerrucariEe spp., Nyl. Pyrenoe. p. 144 ; iu 

Prodr. Fi. N. Gran. p. 115. 

Apofcheeia emerso-denudata turbinata, pluribus saapiua in ostiolum 
commune pallidum desinentibus, peritheeio conlco-elongato obliquo 
atro, ampbithecio nigricante, paraphysibus capillaribns. Spone ex 
eUipsoideo oblongje, muriformi-multilocnlares, fuscescentes. Sper- 
raatia baud visa, Thallns hypopblteodes. 

Tbe essential difference (as compare Eschweller Lich. Bras. 1. c.) of 
tbe type before us, wblcb Is distinguished from the analogous Astrotltelium, 
in the immediately precetling sub-family, by tbe abseuco of a stroma, 
should seem to Jle iu the elongatiou of tbe more or less oblique, flask- 
shaped peritbecia, quite as much as iu the convei^ence aud final conflu- 
ence of these into a compound apotheoium. The compound state may 
not indeed be reached ; but the other features are enoagh to distinguish 
our species from all Pyremiia pachi/cJtcila. Tbe pale ostioles of Pyren- 
astrum, traceable into the inner layer of the apotheoium, and now more 
or less confluent above into a kind of disk, offer another interesting 
featm'e; recurrlug however iu tbe second species of tbe not dlBslmilar 
Parathelium, Nyl., as this is described (Prodr. FL N. Gran. p. 126) though 
it seems to be wanting in tbe first. 

The whole character of the fractificatlou of Pyrenastrum appears to 
approaflb closely to that of a type of Pyrenomycetous Fungi (Sphesriee 
inmsa, Fr. Syst. Myc. 2, p. 385, dein Valsa., S. V. S. p. 410) with which 
it is compared by Pries. 

Except in so far as it reaches tbe low country of our southera states, 
the group is tropical. F^e's indication of the since generally accepted 
and best-known species (P. astroideum) was followed by Esehweiler's 
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recognition of sevea otliera ; and to tliese Montague baa added, fonr. 
Several have since been removed by Nylander to Astrothelium j and tlie 
same liclienograplier allowed at first (Pyrenoc. p.-44) only the rank of a 
variety of a Pj//e»Mto-species, ("Femtcana, Nyl.) even to P. «s(fOJ(ZeM»i. 
Bub in a later memoir {Prodr. Fl. N. Gran.) he recognizes the 'sHt-ps 
Pyrenastrorum' aa a section of his Verrucaria; and refers to it his T. 
intrusa {Pyrenoc. p. 43) besides once more distjugiiishing from P. astrm- 
(teMJwMa V.pyremiloides. 

P. astroideum (F^) Esohw. (Parmentarta, Fi5e. Pyrcnastrum Ameri- 
ctmum, Spreng. P. gemmeum, Tnclterm.), On various barks. South 
Carolina (Mr, Eaveuel). Alabama (Mr. Beaumont). Texas (Mr. Wright). 
Spores in eights, mm-ifoi-m-m«ltiloeular, the transverse series of spore- 
cells being from eight to ten, and the longitudinal commonly ivom three to 
five. In a common form with simple apothecia (P. gemmeum, v stmplei. 
Tuck, in Utt. Verrttcaria pyrenidoidcs, var., Ny!. Ppr., V. duplua»s, 
Nyl- JT. Gran.) the spores vary from eight to two in the spore saci^s, the 
transverse aeries reacliing, in the larger ones, to from eighteen to twenty , 
hut it doea not appear to offer other points of difference. And this form, 
if we are right in regarding it as only a subordinate one, is clearly refer- 
able, 80 far at least as the North American specimens go, not at all to our 
PyrentUa pachycheila, but to Pyrenastrmrt astroideutn ; to which, under 
another name, we originally refeii'ed it. Nylander remarks of his 
Verrucaria (Pyrcnastrum) pyremilmdes {Pyr. p. 44) that it only diffei-s 
from his V. aspistea of that work, of which he took Pyrenastnim 
astroideum for a variety, in the apothecia being more veiled {'magis 
obtectis') and we oannot, even in this respect, distinguish the first-named, 
as represented in Lindig's coiieetion (n. 716-17, 731, 7C2) from the last 

(n. 790). P. Bavenelii, Tuck. Suppl. 1, 1, c. p. 429. On Linden and 

Wax Myrtle, low country of South Carolina (Mr. Eaveuel). Spores in 
eights, ellipsoid, muriform-multilocular, the transverse series of sporo- 
biaats from eight to ten, the longitudinal, at the middle, from five to sis. 
We ai-e bore in the Debatable Land between Lichens and Fungi ; and it 
may well chance that we shall lose our way. The plant befoi-o us stands 
however (whatever its systematic relations) in close natural affinity to the 
tbregoing ; and I retain it therefore, not without competent autboritj", in 
ita present place. And this the more that it bears the name of my valued 
friend, the accomplished espiorer and illustrator of the Lichens and Fungi 
of South Carohua. 

LXX.— STEIGULA. Fv, 
Fr. Syst. Myc. 2,p.535; S. O.V.p.lll. Mont. Pi. Cell. Cub. p. 130, t. 7, 
f. 1, 2, 3. Mass. Eic. p. 148. Nyl. Pyr. p. 65. Stizenb. Beitr. 1. c. 
p. 146. Squammari^es epiphylles, Foo Ess. p. 56, t. 2, f. 1-8, pro p- 
Stigmatidiispp., Mey. Entwick. p. 328. Vorrucariiesect., Eschw. Lich. 
Bras. 1. c. p. 140. 
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Apothecia prominuia, depresso-globosa, perithecio atro, amphi- 
thecio incolore 1. dein nigrieante, paraphysibus capillaribus. Sporai 
oblougo-OYoidefe I. oblongffi, e simplici bi-quadrilocularea, iaeolores. 
Spermatia oblonga ; sterigmatibus simplicibns. Thailus hypopbla?- 
odes epipbyllus, in crustam tenuem subinde efflguratani demiim 
confluens. 

At the very limits of the tribe, aiid of the class in this direction, 
Singula offers forms so elegant that we may well at first hesitate aa to 
their real rank. Segestria epipliylla, as it grows on the leaves of Cuba, in 
the midst of the curioueiy varied forms of Striguki Feet and S. nemathora, 
looks rather like a crustaceous lichen environed by efSgnrate ones ; and it 
needs a second thought to recognize the former aa in fact the higher. We 
owe to Montagne a fall explication of this curious type ; and to Dr. Nylan- 
der <1. c.) the more important results of later criticism. 

Five species were described by Montagne in the Plantes CcUulaires of 
Cuba; and this number was afterwards incroasod, from other tropical 
regions, by the author of that work, to eight. Three of these have been 
well united by Dr. Nyiander ; and one (S. rotitla, Mont.) which, if I do 
not err in considering it represented in Mr. Wright's collections, may be 
aaid to eomhmo the thaUns of Strigula with gymnocarpons, lecauoroid 
apothecia, haa been referred, by the same lichenographer, to PlaiygrapM. 
Except the very doubtful S. Sabmgtonii, Berk., found on Boxaad Laurel 
leaves in England, and since relegated to Pungi by its original deseriber, 
the group is a tropical one ; one species appearing however within our 
limits. 

5". complancUa {F6e, Mont.) Nyl. (S. Feei S complanatu, Mont.), On 
the leaves of Magnolia grandiflora; middle Alabama (Mr. Beaumont, 
comm. Curtis) and Houston, Texas (Mr. Ravenel). The more or less 
oblong-ovoid spores of this hchen are colourless ; but suggest a compari- 
son with the deoolorate spores of Pyrenula sect, Arlliopi/renia. 
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Page 3, line 1, fill' 3 read 1. 

P. 7. DACTTLISA. The sperinogoiies ami apermatia iif B. arcUea, a? 
desoribed hy Licdsay ton Spertnogones, &c., Traus. JSainb. v. 22, p. 133; t. 6, 
I'. 33) approaoli uearly to thoae nf D. laadrepori/ormis (Ibid, p, J33) and are 
admitted to do so by Sylouder {Secogn. Bamal. p. 77, 1870) thongh the latter 
prefers, in case tlie tiro sball hereafter he admitted by him to be oongonarioal, to 
bring tljem together, as Sir W. J. Hooker has already done, in an emended 
Dnfonrea. Upon this the present ■writer's remarks (06s. LieJi. I.e. 5, p. 396) may 
be compared. The important diacovery, by Dr. J. Miiller (f'tocu, 1870, p. 321) of 
apotbooia in the beretoforo always veokoned sterile D. niadrep(H'iformis should 
seem however to leare no doubt remaining of the very close affinity of this licben 
to D. rainuloga (upon whioh compare the deeoriptlona in Ohs. Lldi., ahore cited) 
and the spores of tlie former are not distinguishable from tbosa of Cetfaria; with 
which in fact Mailer regards the plant as best aaaoeiablo. ThiH Tiew appears cer- 
tainly to have muoh to commend it ; but Nylauder {Flora, 1871, p. 298) prefers 
rather to itiMst on the affinity of our liotens in questjon to Evernia, and Farmelia. 

A single, youug, lateral apothecinm, entirely agreeing Tritli similarly sitnated 

ones of D. ram tdosa, bas oeenrred to me in specimens of D. wtadrepori/oriiii)' 
from the Koeky Monutiuns (Dr. Parry) and the mature frnit may therefore be 

looked fur there. The species last named was mistakenly considered by Acha- 

rius to be the same with Ziehen Dtadi'ejio-rifoyiiiis of "Wiilfan ; upon which, as npoii 
the synonymy in general, compare especially Mallei', I. o. 

P. 10, and pp. 23-23. OETKAEIA. The remark is maae, at the place first 
eitet!, tbat the evidence of the spermogones appears to be scarcely sufficient to 
refer beyond doubt Fariaelia Feadlori to Cetrarla; and that the reference to the 
same genua of P. FaliluneoBis, may possibly also be qnestionable. The reoeut 
observation of Dr. Th. Pries (ito/t. Sea/ad. p. 110, 1871) that the spermalJa of 
ParmeMa aleuHtes, Ach., do not accord, as aaserted by Mylander, with those of 
P. liypcropta, Ach., but rather with those of certiun species of Cctraria, led me 
however to a renewed study of the lichen first named, which I had already, under 
auotUer name, once referi'ed (Syn. Lich. N". Eng. p. 16, 1848) to Cetrai-ia. The 
result was that I found my own, American specimens offoi'ding spermatia like 
those described by Pries ; and tbat I reached at length the better view of these 
lichens now to be set down. Ootraria aleuriics, Th. Pr., appears then to be asso- 
ciable, in general, at once with tbe species nest to follow, as especially with 
3, Tuekerm. ; and to dilTer, to this extent, from FarmeUa. Aohariua's 
's PaiineUa aUurites (L. U.) seems moreover to poiut, uot to what 

t8 afterwards called F. hypei'opta (Acb, iSi/ii.) but to what Dr. Fries intends by 
Cetraria alenrites : and Dickson's published specimen (from ' old pales, Croft cas- 
tle, Hereford ' !) which is cited by Achariiis, is certainly the same plant ; as ai-e 



byGoogIc 



(280) 

those of Floerke (herb.!) Pries, Solnorer, and Mougeot and ¥861161- (n. 739). 
From, this, F. pJaeorocHa, Ach. Syn. {Cetraria, Tnokerm. I. o.) is not well distin- 
guisliable oven as a variety ; and is fully united (undor his P. plaeorodia -whioh is 
ouE Cetr. aleiintea) with the form, common to America and Europe, by JTylaodaj' 
{Samd.'). It is yet worthy of meDtion that this abundantly fertile v. plaeorodia 
affordshetteropportanitiesof observing that the apotheeia are commonly attached 

as in Cetr-aria, than a. With 0. aleuritcs is readily aseooiahle C. Fendlci'l 

(Pai-vieUa, Tuokerm. Flati/siiia, Nyl.) the condition of which growing on dead 
wood, with oouipaeter and more complicated thallus, differs from the arboriooline 
osaotly as the correspoiiditig states of C. i^iaris, &e. In the tree-form of C. Feitd- 
UfH the spermogones are more strictly marginal, as observed hy Fylander, than I 
have seen them in the other; but their variatiou iu this regard is perhaps no 

greater thou we find iu some other Cetrarm. Uext to C, Fendleri will follow 

C. FtMuiieims (L.) Sohter. ; whioh proves to be, in some respects, not ill-oompar- 

able even with C. ciUai-is. To this last snooeeds C. sepineola (Ehrh.) Aeh. 

I have never found spermaHa in C. Oal^siana, belonging, it shonld seem, with 
C. sepincola; noi in C. avreseens, so well comparable with some of the speeiea 
just named, bnt belonging, it should seem, with C. Jiinipcriiia. 

P. 10. Cbtbahia laeaaoaa. The lichen is snid to occur also in the Scottish, 
monntains (Leight. Lioten-fl. Gr. Brit. p. 103) and even to have been detected on 
trees ('h* rainia pinuimil Th. Pr. lAoli. Aret. p. 39; — bnt this is esactly as C, 
glauoa ii found) in Korway. A reticuJate-Iocnnose speeimen, evidently from 
rocks, and ticketed by Mr. Borrer, iirom whom I received it, " Cetraria, Breadal- 
liiine mounttdus," is, in fiict, though differing possibly in rather wider lobes, per- 
haps better referable to C. glaiica than to the other, properly American lichen. I 
incline to a similar view of a rooi-specimen from Newfoundland, iaennose, like 
the Scotch one. and similarly black beneath, whioh Dolise (Herb. T. d. Bosch, e 
heib Spreug.) referred to C, kwiiitosa; and to suspect some of the other localities 
named above. Whatever its rank, as undoubtedly a very near relative of Ci/to!M!((, 
Ibe American C. lacimosa, though oxooBdingly common on trees, and dead wood, 
is as yet unknown to me as occurring oil rocks. 

P, S4, line 24, after oblonga, add rarissime elougata, acionlaria. 

P. 35. The note belongs to S. liaveneUi, on the opposite page. 

P. 52, lino S4. FannariajAumbea was found by me, the past season, in excel- 
lent condition, but very spaiingly, on an old Oak on Newport Monntain, Mt. 
Desert, Maine. 

P. 73, twelfth line from liottoin ; read fruticulose. 

t imcomniouly, the last j'ear, 

P. 139. CoNOTEBMA. Spcrmogoncs superficial, black. Sterigniata simple. 
Spermatia oblong, straight, 0035-004""°' long, and a ([uarter as wide, (H. Willey 
in liU.) 

P. 133. Thelotrbma subfile. T. Uciitctulam, N'yL, to which ho referred, as 
a form (Consp. Tlwlotr.) the earlier T. suhtilc, k uiikiioivu to ine, and appears now 
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to be regarded distinct in species by its author {Sijn. N. Caled. p. 34}, T. snhtUe 
is quoted also as an Irish lichen (Leight. Lichen-fl. Gr. Brit. p. 248). 

P. 149, ThamnoUa, SchsBr., Nyl. Lindsay, who deeoribeB and figures the 
spermogones found by Wm, and by TTylander, on the Cladonia vemiieularis of 
authors, remarks (on Spermogoces, Ac, I. c. p. 143, t. 5, f, 20-23} that " it is Eel- 
dum that the spermatia aod eterigmata caa be found; at least I have examined 
several dozens of specimens ftom every variety of habitat, and, though I long sus- 
pected these warts of being spermogones I have only been able to satisfy myself 
a,A to their true character — by discovi'nng the spermatia and stevigmata — in a 

P. 163, line 26 ; read Wclwitsth 

P. 167, line 5 of notp le'id qwnien 

P, 170, line 30; read Acot am 

P. 181, last line ; read Melei oth'mtm 

P. 187, line 35; read pales 

P. 222, line 21 ; Artsohia pxnjum ihould be erased ; and the lichen is rather 
10 he taken for an imperfect Biaiora sp. incert. {H. "Willey in litt.) 

P. 233, line 7; read Ohristiania. 

P. 268, line 10. Verrucaria striatula, 'Wahl., was recently detected, in excel- 
lent condition, on stones not far from tbe sea, at N'autaeket beach, and also at 
■Weymouth (Mr. "Willey). I am unable, at present, to examine a large ooUeclJott 
of specimens of maritime Verrucwriw of the njnjtro-stoct, made by me, the past 
season, on tba coast of Maine; but have little doubt that we possess all the pub- 
lished Enropoan forms. 
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BIOGRAPHICAL MEMOIR OF EDWARD TUCKERMAN. 

The sad duty of presenting an account of the life and writings of 
our lamented associate, Edward Tuckerman, has been assigned to 
the writer by order of the Academy. 

Edward Tuekevman, the eldest son of Edward Tuckerman, a 
merchant of Boston, and Sophia (May) Tuckerman, was born in 
Boston, December 7, 1817, When a boy he attended Ingraha.m's 
school, and later fitted for college at the Boston Latin School, He 
then entered the Sophomore Class of Union College, Schenectady, 
and received his Bachelor's degree in 1837, After graduation he 
entered the Harvard Law School and obtained the degree of LL. B. 
in 1839. He continued to reside in Cambridge for two years longer, 
pursuing studies in law and also taking a special course at the 
Divinity School. In 1841-42 he traveled in Europe, extending his 
journey as far north as Upsala where he formed the acquaintance of 
the celebrated Prof. Elias Fries. He returned to this country, it 
wouldappear, in the summer of 1842, for in the autumn of that year 
he made a trip to the White Mountains with Prof. Asa Gray. Soon 
after, he took up his residence at Union College and there received 
his Master's degree. He returned again to Cambridge in 1844 or 
1845 and, wishing to obtain an Academic degree from Harvard, he 
entered the Senior Class in 1846 and passed the regular examinations 
with distinction, receiving the degree of A. B. in 1847. Although 
he had already obtained two degrees from Harvard, he entered the 
Harvard Divinity School two or three years later and passed through 
its course of study and prescribed exercises, although it appears from 
the Harvard Triennial Catalogue that he did not take the degree of 
Bachelor of Divinity. It should be said in this connection that his 
femily were members of the Protestant Episcopal ChurcB and he 
himself remained a member of that denomination during hie life, 
although, at the time of his connection with the Harvard Divinity 
School, it was under the control of the Unitarian denomination. 

In May, 1854, he was married in Boston to Sarah Eliza Sigourney 
Gushing, who still survives him. Soon after his marriage he removed 
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with his wife to Amherst, Mass., where be built a house io a beautiful 
spot and resided until hia death, March 15, 1886. In 1854 he was 
appointed Lecturer on History in Amherst College, and until 1873 he 
continued to give instruction in history, during a part of the time 
filling the chair of Oriental History. In 1858 he was appointed 
Professor of Botany, a position which he held during the rest of 
his life, although during his later years he was relieved from class 
instruction. He received from Amherst the honorary degree of 
LL. D., was elected a member of this Academy in 1868, and was 
coonected either as an active or honorary member with numerous 
scientific societies both of tliis country and of Europe. 

As a man. Professor Tucberman was noted for Ins sincerity and 
amiability. He is described by the surviving friends of his earlier 
years as a most agreeable companion, one whose society was sought 
by those who prized that good fellowship to which both the heart 
and head contribute. If he was at times reserved he was also genial 
when the occasion demanded; if he was often absorbed in his own 
studies, he unbent when friends sought his society. The writer could 
repeat many anecdotes told by his old Harvard friends to show how, 
when students together, they respected his character and enjoyed 
his companionship. After his removal to Amherst his life was 
passed in the quiet pursuit of his favorite studies, especially botany, 
and he rarely left home except to make some botanical excursion. 
His family relations were most happy, and his wife was not only a 
devoted companion but also a sympathizer with his work. By his 
brother professors and, in fact, by the people of Amherst generally, 
he was highly esteemed as a man and a citizen. As a teacher he in- 
spired the better class of students with an enthusiasm which did not 
cease with college life, but afterwards developed into an activity of 
which science in this country has already in part reaped the fruit. 

From the first. Professor Tuckerman was of a retiring and sensi- 
tive temperament, and, as years passed on, he was forced to become 
more and more secluded in consequence of a deafness which gradu- 
ally increased, and at last reached a stage at which conversation 
became difficult. Although probably never vary robust, in his early 
life he possessed great bodily activity and a degree of venturesome- 
ness and fondness for exploration hardly to have been expected. 
He made numerous visita to the White Mountains and botanized 
on the most inaccessible peaks and in the wildest ravines at a time 
when the "White Mountains were as difficult of access as the Eocky 
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Mountains or the Sierras at tlie present day. With the exception, 
perhaps, of Oakes, no botanist has ever explored the mountains 
with the sapie zeal and success as Professor Tuekerman, and, as far 
as lichens are concerned, the collections of Oakes are naturally not 
to be compared with those of Tuokerman. 

Hia natural activity and power of work were unfortunately 
diminished by sickness during the latter part of hia life. A num- 
ber of years before his death he suffered from a sunstroke from 
which he probably never quite recovered, and this made it difficult 
for him to work continuously as had been his habit. For the last 
few years he failed steadily, and, in the autumn of 1885, he went to 
Virginia in the hope of restoring hia health ; but he soon returned 
to Amherst and continued in comparatively good health, although 
he was known to be suffering from Bright's disease, until a few days 
before hia death, when complications of the disease confined him to 
bis room, and he at last passed calmly away. 

The writings of Profeaaor Tuekerman, apart from his botanical 
works, relate to historical and theological subjects, and in the pres- 
ent connection do not call for an extended notice. He privately 
published an edition of Josselyn'a " New England's Rarities Discov- 
ered," with annotations, including a biography of Joaselyn, and a 
sketch of the earlier sources of our knowledge of New England 
plants and of some of the people who made them known. In 1832 
and 1833 he assisted Mr. Samuel G. Drake in the preparation of 
his "Book of the Indians" and "Indian Wars." Between 1S34 
and 1841 he contributed to the New York Churchman no less than 
fifty-four articles under the title of " Notitia Literaria" and "Ad- 
versaria," upon points in history, biography, and theology. He 
was also a frequent contributor to other religious journals. 

Professor Tuckerman's fondness for botany was shown at an early 
age. When a student at Union College he was appointed curator 
of the Museum. His acquaintance with William Oakes, of Ipswich, 
Mass., one of the pioneers of botany in New England, and Dr. T. 
W. Harris, a noted entomologist and librarian of Harvard College, 
dates, perhaps, from a still earlier period ; at any rate the influence 
of these two men — the one an indefatigable collector and explorer, 
the other a thorough student — must have had much to do in forming 
his tHstes and ahaping his future career. Of all plants lichens were 
always the most attractive to him, and hia first paper, "An enumera- 
tion of some Lichenes of New England," was presented to the Boston 
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Society of Natural History in 1838-39, the year after lie graduated 
at Union College, when he was OQ}y tweuty-one years of age. This 
was followed by a second paper in 1840, "A Further Enumeration 
of some New England Lichenes," and a third in 1841, "Further 
Notice of some New England Lichenes." These papers, it will be 
noticed, were the work of a young man who had studied ooly in 
this country, and relate to a group of plants which, up to that time, 
can hardly be said to have been studied at all by American botanists ; 
for, if we except Halsey's " Synoptical View of the Lichens growing 
in the Vicinity of the city of New York," the references to lichens 
in works by American botanists consisted of lists of species deter- 
mined Viy Europeans from specimens sent to thera and published 
often without the names of authorities, and too frequently with 
glaring typographical errors. Tuckerman's papers, even the ear- 
liest, are full of critical notes on structure and distribution, giving 
the results of his own explorations, especially in the mountainous 
regions of New England, whose lichen-flora he was the first to in- 
vestigate. 

The most important event of his life, botanically considered, was 
his journey to Sweden in 1841, where he met Elias Fries, professor 
of botany at Upsala, the leading lichenologist of his time, and, after 
Linnaeus, the roost distinguished of Sweden's many distinguished 
botanists. Thirty years later, when the writer was at Upsala, Pro- 
fessor Fri^, then a venerable man of eighty with undiminished 
mental vigor, recalled the days when the enthusiastic young Amer- 
ican was at Upsala and related how, when walking together on tlie 
famous avenue near the university, Tuckerman discovered a species 
of lichen which he, the authority on lichens, had not seen there 
before. The visit to Fries was important because it enabled Tucker- 
man to acquire, if one may say so, the traditions of the science. In 
some branches of cryptogamic botany it is almost a necessity that 
an American should see the species of Europe under the guidance 
of a botanist trained on the spot if he would clearly recognize the 
same species when they occur in America. There is an indescrib- 
able something, especially in lichens, which cSrtainly is not and 
probably could not be laid down in books. It is fortunate for our 
lichenologists that Tuckerman was able to transfer to America and 
perpetuate on this side of the Atlantic the ideas of classification 
and specific limitations derived from Fries himself, Certainly 
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during his life he alwi'^ a alheied to the Ftiesiin \ie\v& of classifi- 
cation, which he pieferrel to those of Htei botanist'* 

AVhile in Europe he did mt limit his botanical studies to lichens, 
but also worked on sjme of the more diflicult ^eneiaof ph'enogams. 
Before his return to Ameiica he :,oDtiibuted to Hookei s Journal 
of Botany a papei on OaLesui, i new f,enus of Empdre te," and 
shortly after his return, m 1843, he punted privately at Schenectady 
his "Euumeratio Methodica Caricum Quarundam," of which Pro- 
fessor Gray says : " He displayed not only his critical knowledge 
of the large and difficult genus Garex, but also his genius as a 
aystematizer, for this essay was the first considerable and a really 
successftil attempt to combine the species of this genus into natural 
groups." In the American Journal of Science of the same year he 
published " Observations on some interesting plants of New Eng- 
land," and this was followed in 1848 and 1849 by two papers on 
similar subjects, including an elaboration of the American species 
of the difiicult genus Polainogeton, which he was the first in this 
country to study critically. These papers include about all that 
was ever published by Professor Tuckerman on phsenogamic plants, 
if we except the " Catalogue of plants growing without cultivation 
within thirty miles of Amherst College," iseued in 1875, of which he 
prepared the list of fiowering plants. But it should be added that 
the papers already named do not comprise all that he contributed 
to phEenogamic botany, for he furnished valuable notes on distribu- 
tion of species to other workers in the same field, which, if they 
were sometimes properly acknowledged, were, it is to he feared, 
sometimes absorbed without suitable recognition. 

In 1845 he published in the Journal of the Boston Society of 
Natural History "A further notice of some alpine and other lichenes 
of New England," and in the same year there appeared at Cam- 
bridge his " Enumeration of North American Lichenes, preceded 
by a general account of lichens and of the Friesian system, together 
with an essay on the natural systems of Oken, Fries, and End- 
licher." In 1847 he pr^ented to the American Academy of Arts 
and Sciences a " Synopsis of the Lichenes of New England, the other 
Northern States, and British America," which was issued separately 
the following year. This work was the first attempt at a systematic 
description and clarification of all lichens known, at that time, in 
the temperate regions of North America and may be called the 
lichen-primer of this country. It included 295 species, of which 20 
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were new. Incomplete as it seems at the present time, it offered 
to the student of that day the means of recognizing and referring 
to their proper plsices in the then accepted system the more prom- 
inent species of the eastern portions of the United States and it 
served us an incentive to the study of lichens which was important. 
As an adjunct to the synopsis should be mentioned the " Lichenes 
AmericEe Septentrionalis Exsiccati," in three fasciculi, Cambridge, 
1847-1855, including specimens of many of the species given in the 
Bynopsis and collected mainly by Tuckerman himself. 

But the study of lichens soon assumed a new phase. The micro- 
scopic characters began to be more carefully studied, new regions 
were explored, and the number of observers increased rapidly. 
Naturally, with the increase of collections and a more minute ana- 
tomical study, not only did the older descriptive works prove inad- 
equate but the systems of classification themselves required modifi- 
cation. The Western explorers and a new generation of botanists 
in the East amassed a large amount of material, while the various 
expeditions to foreign lands brought home rich collections of lichens 
which were placed in his hands for determination. Prom 1848 to 
1S72 he published numerous papers of which the more important 
were a "Supplement to an Enumeration of North American Lich- 
ens," in the Journal of Science in 1 858 and 1859, where he described 
many new species from the Southern States and California; Obser- 
vationes Lichenologicie, in four parts, in tSie Proceedings of the Amer- 
ican Academy, 1860 to 1877; the Lichens of the "Wilkes Exploring 
Expedition, and the Lichens of California, Oregon, and the Rocky 
Mountains; Amherst, 1866. The second and third parts of the 
Observationee related principally to species collected in Cuba, by 
Charles Wright, and the range of his studies of exotic forms is 
shown by the fact that, not including the papers previously named 
which contained accounts of specie from Eastern Asia, the Pacific 
Islands, the Cape of Gfood Hope, etc., he also published papers on 
species from Kerguelen's Land, the Hawaiian Islands, and Arctic 
America. 

The elaboration of this rich material enlarged-his views of classi- 
fication and gave him a broad knowledge of generic types as well as 
specific forms which he embodied in his " Genera Lichenum," pub- 
lished at Amherst in 1872. This, it seems to the writer, should be 
regarded as his greatest work. In it he displays a remarkable 
knowledge of lichen forms and a thorough acquaintance with the 
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literature of systematic licheuology. That it is not more widely read 
and known is probably due to the prevailing fondness for micro- 
scopic details. It must be confessed, however, that the somewhat 
involved style in which it was written is in part responsible, for it 
is a hard book to read. It was addressed to experts, not to begin- 
ners, and, when it appeared, the older experts were too busy attempt- 
ing to split up genera and species to an unendurable degree of 
artificiality, while the younger men, attracted by the writings of 
Schwendener, Bomet, and 8tahl, were too much interested in devel- 
opmental and physiological questions to care much for systematic 
works. The Genera Lichenum is a protest against the artificial 
classifications based almost wholly on the spore characters without 
regard to other equally important characters, a method first advo- 
cated by the Italian lichenologists, with De Notaris at their head, and 
adopted by the (Germans and other continental botanists. Tucker- 
man advocated the systems of Fries modified by his knowledge of 
exotic forms. His view of species was a large one, and he recog- 
nized numerous varieties of the type but refused to admit that, if a 
form difiered in any visible rrapeet from the type, it must constitute 
a distinct species. If his classification is at times less easy to follow 
than that of the modern continental school, it presents ultimately 
fewer difficulties and is certainly more natural, and hence more 
scientific. 

On the completion of his Genera his whole aim was to complete 
a descriptive work which should include all the species known in 
the United States. For this work no living botanist had so ripe 
an experience or such a mass of valuable material as he. Unfor- 
tunately his health failed, and, being the long acknowledged au- 
thority on lichens in this country, much of his time was absorbed 
by correspondents who, at times, ill requited his valuable services. 
In 1882 there appeared the first volume of his much-desired "Syn- 
opsis of the North American Lichens," which comprised the Par- 
meliaeei, Cladonid, and Cmiogoniei. He applied himself industri- 
ously to the preparation of the second volume, which it was hoped 
would soon appear; but death interrupted his task, and It is not 
now known whether his manuscript is in a state to admit publica- 
tion.* If not, the loss to American botany will be very great, for 

*Smee the above waa written it hns baen learned that the manuscript of 
the Leddiaeei and Graphidaeei was left by Professor Tuckerman in condi- 
tion for printing, and it ia tbe intention of hia family to publish it nt an 
early day. 
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